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PRELIMINARY AMENDMENT 



Please amend the above-identified application as follows: 

In the Specification: 

Replace the Specification as-filed with the Substitute Specification, pages 1-454. 
Insert the Sequence Listing, pages 1-394, at the end of the specification. 



Applicants submit a Substitute Specification and a marked-up version of the Substitute 
Specification showing the changes made. The margins have been adjusted to comply with 37 
CFR 1.52 and all sequences have been indicated with an identifier, ie. "SEQ ID NO:". 

Applicants submit a Sequence Listing for the nucleotide sequences and amino acid 
sequences disclosed in the specification in compliance with the requirements for patent 
applications containing nucleotide sequences and/or amino acid sequence disclosures. 37 C.F.R. 
§§ 1 .821-1 .825. No new matter is added. 



On the basis of the foregoing amendment and remarks, Applicants respectfully submit, 
that the pending claims are in condition for allowance. 
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CONCLUSION 
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PATENT APPLICATION 

Attorney Docket No. 21402-230 (Cura-530) 

PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

RELATED APPLICATIONS 

This application claims priority from Provisional Applications U.S. S.N. 60/258,928, 
filed December 29, 2000, U.S. S.N. 60/259,415, filed January 2, 2001, U.S.S.N. 60/259,785, 

5 filed January 4, 2001, U.S.S.N. 60/269,814, filed February 20, 2001, U.S.S.N. 60/279,832, 
filed March 29, 2001, U.S.S.N. 60/279,833, filed March 29, 2001, U.S.S.N. 60/279,863, filed 
March 29, 2001, U.S.S.N. 60/283,889, filed April 13, 2001, U.S.S.N. 60/284,447, filed April 
18, 2001, U.S.S.N. 60/286,683, filed April 25, 2001, U.S.S.N. 60/294,080, filed May 29, 
2001, U.S.S.N. 60/312,915, filed August 16, 2001, U.S.S.N. 60/313,325, filed August 17, 

10 2001, U.S.S.N. 60/322,699, filed September 17, 2001, U.S.S.N. not yet assigned (bearing 
attorney docket number 21 402-234E4), filed November 26, 2001, each of which is 
incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

The invention relates to polynucleotides and the polypeptides encoded by such 
15 polynucleotides, as well as vectors, host cells, antibodies and recombinant methods for 
producing the polypeptides and polynucleotides, as well as methods for using the same. 

BACKGROUND OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded therefrom. 
More specifically, the invention relates to nucleic- acids encoding cytoplasmic, nuclear, 
20 membrane bound, and secreted polypeptides, as well as vectors, host cells, antibodies, and 
recombinant methods for producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as 
25 NOVX, or NOV 1 , NOV2, NOV3, NOV4, NO V5, NOV6, NO V7, NOV8, NO V9, NOV 1 0, 

1 





NOV 1 1 , NOV 1 2, NOV 1 3, NOV 1 4, NOV 1 5, NOV 1 6, NOV 1 7, NOV 1 8, NOV 1 9, and 
NOV20 nucleic acids and polypeptides. These nucleic acids and polypeptides, as well as 
variants, derivatives, homologs, analogs and fragments thereof, will hereinafter be 
collectively designated as "NOVX" nucleic acid or polypeptide sequences. 

5 In one aspect, the invention provides an isolated NOVX nucleic acid molecule 

encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the 
nucleic acids disclosed in SEQ TD NOS:l, 3, 3, 7, 9, 11, 13, 15, 17, 19,21, 23, 23,27, 29,31, 
33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59. In some embodiments, the NOVX 
nucleic acid molecule will hybridize under stringent conditions to a nucleic acid sequence 

10 complementary to a nucleic acid molecule that includes a protein-coding sequence of a 
NOVX nucleic acid sequence. The invention also includes an isolated nucleic acid that 
encodes a NOVX polypeptide, or a fragment, homolog, analog or derivative thereof. For 
example, the nucleic acid can encode a polypeptide at least 80% identical to a polypeptide 
comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 

1 5 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60. The nucleic acid 
can be, for example, a genomic DNA fragment or a cDNA molecule that includes the nucleic 
acid sequence of any of SEQ ID NOS: 1,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31, 
33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 

20 includes at least 6 contiguous nucleotides of a NOVX nucleic acid (e.g., SEQ ID NOS: 1, 3, 
5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37, 39,41,43, 45,47, 49,51,53,55, 
57, and 59) or a complement of said oligonucleotide. 

Also included in the invention are substantially purified NOVX polypeptides (SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 

25 50, 52, 54, 56, 58, and 60). In certain embodiments, the NOVX polypeptides include an 
amino acid sequence that is substantially identical to the amino acid sequence of a human 
NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to NOVX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

30 In another aspect, the invention includes pharmaceutical compositions that include 

therapeutically- or prophylactically-effective amounts of a therapeutic and a 
pharmaceutically-acceptable carrier. The therapeutic can be, e.g., a NOVX nucleic acid, a 
NOVX polypeptide, or an antibody specific for a NOVX polypeptide. In a further aspect, the 
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invention includes, in one or more containers, a therapeutically- or prophyiactically-effective 
amount of this pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a ceil that includes a NOVX nucleic acid, under conditions allowing for expression 
5 of the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then 
be recovered. 

In anoiher aspect, the invention includes a method of detecting the presence of a 
NOVX polypeptide in a sample. In the method, a sample is contacted with a compound that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
10 between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 
their expression of a NOVX. 

Also included in the invention is a method of detecting the presence of a NOVX 
1 5 nucleic acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic 
acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
20 compound that binds to the NOVX polypeptide in an amount sufficient to modulate the 

activity of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic 
acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of 
25 a medicament for treating or preventing disorders or syndromes including, e.g., those 
described for the individual NOVX nucleotides and polypeptides herein, and/or other 
pathologies and disorders of the like. 

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a 
NOVX-specific antibody, or biologically-active derivatives or fragments thereof. For 
30 example, the compositions of the present invention will have efficacy for treatment of 

patients suffering from the diseases and disorders disclosed below and/or other pathologies 
and disorders of the like. The polypeptides can be used as immunogens to produce antibodies 
specific for the invention, and as vaccines. They can also be used to screen for potential 
agonist and antagonist compounds. For example, a cDNA encoding NOVX may be useful in 
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gene therapy, and NOVX may be useful when administered to a subject in need thereof. By 
way of non-limiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. 
5 The invention further includes a method for screening for a modulator of disorders or 

syndromes including, e.g.* the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. The method includes contacting a test compound with a 
NOVX polypeptide and determining if the test compound binds to said NOVX polypeptide. 
Binding of the test compound to the NOVX polypeptide indicates the test compound is a 
10 modulator of activity, or of latency or predisposition to the aforementioned disorders or 
syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to an disorders or syndromes including, e.g., the 
diseases and disorders disclosed above and/or other pathologies and disorders of the like by 

15 administering a test compound to a test animal at increased risk for the aforementioned 

disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by a 
NOVX nucleic acid. Expression or activity of NOVX polypeptide is then measured in the 
test animal, as is expression or activity of the protein in a control animal which 
recombinantly-expresses NOVX polypeptide and is not at increased risk for the disorder or 

20 syndrome. Next, the expression of NOVX polypeptide in both the test animal and the control 
animal is compared. A change in the activity of NOVX polypeptide in the test animal 
relative to the control animal indicates the test compound is a modulator of latency of the 
disorder or syndrome. 

In yet another aspect, the invention includes a method for determining the presence of 

25 or predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the 
amount of the NOVX polypeptide in a test sample from the subject and comparing the 
amount of the polypeptide in the test sample to the amount of the NOVX polypeptide present 
in a control sample. An alteration in the level of the NOVX polypeptide in the test sample as 

30 compared to the control sample indicates the presence of or predisposition to a disease in the 
subject. Preferably, the predisposition includes, e.g., the diseases and disorders disclosed 
above and/or other pathologies and disorders of the like. Also, the expression levels of the 
new polypeptides of the invention can be used in a method to screen for various cancers as 
well as to determine the stage of cancers. 
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In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the 
subject a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a 
subject (e.g., a human subject), in an amount sufficient to alleviate or prevent the pathological 
5 condition. In preferred embodiments, the disorder, includes, e.g., the diseases and disorders 
disclosed above and/or other pathologies and disorders of the like. 

In yef another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 

10 affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 
Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 

15 described below. All publications, patent applications, patents, and other references 

mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
present specification, including definitions, will control. In addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following detailed 
20 description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their polypeptides. The 
sequences are collectively referred to as "NOVX nucleic acids" or "NOVX polynucleotides" 
25 and the corresponding encoded polypeptides are referred to as "NOVX polypeptides" or 

"NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to any of the novel 
sequences disclosed herein. Table A provides a summary of the NOVX nucleic acids and 
their encoded polypeptides. 



TABLE A. Sequences and Corresponding SEQ ID Numbers 



NOVX 


Internal 
Identification 


SEQ ID 
NO (nt) 


SEQ ID 
NO (aa) 


Homology 


1 


Sggc_draf t_bal 8 6 014 2 
0000730 dal 


1 


2 


Lysosomal Acid Lipase 
Precursor 


2 


20708613 EXT1 


3 


4 


MEGF/Flamingo/Cadherin 


3 


CG55806_01 


5 


6 


Coagulation Factor IX 
Precursor 



5 
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4 


CG55936 01 


7 


8 


Carbonic Anhydrase IV 


5 


CG55784 01 


9 


10 


Neural Cell Adhesion Molecule 


6 


CG55916 01 


11 


12 


Phospholipase C Delta 


7 


CG5580201 


13 


14 


3 Alpha Hydroxy Steroid 
Dehydrogenase 


8 


CG55904 01 


15 


16 


Squalene Desaturase 


9 


CG55954 01 


17 


18 


Lymphocyte Antigen 64 


10 


CG55910 01 


19 


20 


Acyl-CoA Desaturase 


11 


CG50281 01 


21 


22 


Wnt 10B Protein Precursor 


12a 


CG5 5 92 0 01 


23 


24 


Kilon Protein Precursor 


12b 


CG55920 04 


25 


26 


Kilon Protein Precursor 


13a 


CG559 88 01 


27 


28 


Organic Cation Transporter 


13b 


CG5 5 988 02 


2 9 


30 


Organic Cation Transporter 


14a 


CG5600101 


31 


32 


D-beta Hydroxy Hydroxybutyrate 
Dehydrogenase 


14b 


CG56001 02 


33 


34 


D-beta Hydroxy Hydroxybutyrate 
Dehydrogenase 


15a 


SC1456 6 5404_A/CG55 06 9 
01 


35 


36 


TEN-M3 


15b 


CG55069 02 


37 


38 


TEN-M3 


15c 


CG55069 03 


39 


40 


TEN-M3 


15d 


CG5506 9 08 


41 


42 


TEN-M3 


16a 


CG55778 01 


43 


44 


Aldose Reductase 


16b 


CG55778 02 


45 


46 


Aldose Reductase 


16c 


CG55778 03 


47 


48 


Aldose Reductase 


I6d 


CG55778 04 


49 


50 


Aldose Reductase 


I6e 


CG55778 05 


51 


52 


Aldose Reductase 


17 


CG55982 01 


53 


54 


Apolipoprotein A-l 


18 


CG56747 02 


55 


56 


Apolipoprotein A-l 


19 


CG55906 01 


57 


58 


S3 12 


20 


CG55906 02 


59 


60 


S3 12 



NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to 
the invention are useful as novel members of the protein families according to the presence of 
5 domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

The NOVX genes and their corresponding encoded proteins are useful for preventing, 
treating or ameliorating medical conditions, e.g., by protein or gene therapy. Pathological 
10 conditions can be diagnosed by determining the amount of the new protein in a sample or by 
determining the presence of mutations in the new genes. Specific uses are described for each 
of the sixteen genes, based on the tissues in which they are most highly expressed. Uses 
include developing products for the diagnosis or treatment of a variety of diseases and 
disorders. 

1 5 The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 

which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 



6 



molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, 
hematopoiesis, wound healing and angiogenesis. 

In one embodiment of the present invention, NOVX or a fragment or derivative 
thereof may be administered to a subject to treat or prevent a disorder associated with 

5 decreased expression or activity of NOVX. Examples of such disorders include, but are not 
limited to, cancers such as adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, 
sarcoma, teratoeareinoma, and, in particular, cancers of the adrenal gland, bladder, bone, 
bone marrow, brain, breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, 
liver, lung, muscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, 

10 testis, thymus, thyroid, and uterus; neurological disorders such as epilepsy, ischemic 

cerebrovascular disease, stroke, cerebral neoplasms, Alzheimer's disease, Pick's disease, 
Huntington's disease, dementia, Parkinson's disease and other extrapyramidal disorders, 
amyotrophic lateral sclerosis and other motor neuron disorders, progressive neural muscular 
atrophy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other demyelinating 

15 diseases, bacterial and viral meningitis, brain abscess, subdural empyema, epidural abscess, 
suppurative intracranial thrombophlebitis, myelitis and radiculitis, viral central nervous 
system disease, prion diseases including kuru, Creutzfeldt-Jakob disease, and Gerstmann- 
Straussler-Scheinker syndrome, fatal familial insomnia, nutritional and metabolic diseases of 
the nervous system, neurofibromatosis, tuberous sclerosis, cerebelloretinal 

20 hemangioblastomatosis, encephalotrigeminal syndrome, mental retardation and other 
developmental disorders of the central nervous system, cerebral palsy, neuroskeletal 
disorders, autonomic nervous system disorders, cranial nerve disorders, spinal cord diseases, 
muscular dystrophy and other neuromuscular disorders, peripheral nervous system disorders, 
dermatomyositis and polymyositis, inherited, metabolic, endocrine, and toxic myopathies, 

25 myasthenia gravis, periodic paralysis, mental disorders including mood, anxiety, and 
schizophrenic disorders, akathesia, amnesia, catatonia, diabetic neuropathy, tardive 
dyskinesia, dystonias, paranoid psychoses, postherpetic neuralgia, and Tourette's disorder; 
and disorders of vesicular transport such as cystic fibrosis, glucose-galactose malabsorption 
syndrome, hypercholesterolemia, diabetes mellitus, diabetes insipidus, hyper- and 

30 hypoglycemia, Grave's disease, goiter, Cushing's disease, Addison's disease, gastrointestinal 

disorders including ulcerative colitis, gastric and duodenal ulcers, other conditions associated 

with abnormal vesicle trafficking including acquired immunodeficiency syndrome (AIDS), 

allergic reactions, autoimmune hemolytic anemia, proliferative glomerulonephritis, 

inflammatory bowel disease, multiple sclerosis, myasthenia gravis, rheumatoid arthritis, 

7 
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osteoarthritis, scleroderma, Chediak-Higashi syndrome, Sjogren's syndrome, systemic lupus 
erythematosus, toxic shock syndrome, traumatic tissue damage, and viral, bacterial, fungal, 
helminthic, and protozoal infections, as well as additional indications listed for the individual 
NOVX clones. 

5 The NOVX nucleic acids and proteins of the invention are useful in potential 

diagnostic and therapeutic applications and as a research tool. These include serving as a 
specific or selective nucleic acid or protein diagnostic and/or prognostic marker, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. These also include 
potential therapeutic applications such as the following: (i) a protein therapeutic, (ii) a small 
10 molecule drug target, (iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic 
antibody), (iv) a nucleic acid useful in gene therapy (gene delivery/gene ablation), (v) an 
agent promoting tissue regeneration in vitro and in vivo, and (vi) a biological defense 
weapon. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the invention 
15 are disclosed herein. 



NOV1 

A disclosed NOV1 nucleic acid (SEQ ID NOT) of 1 138 nucleotides (also referred to 
as sggc draft bal 86014 20000730_dal) encoding a novel LYSOSOMAL ACID LIPASE 
PRECURSOR-like protein is shown in Table 1 A. An open reading frame was identified 
20 beginning with an ATG initiation codon at nucleotides 8-10 and ending with a TAA codon at 
nucleotides 1 127-1 129. Putative untranslated regions are found upstream from the initiation 
codon and downstream from; the termination codon, and are underlined. The start and stop 
codons are shown in bold letters in Table 1 A. 



Table t A. NOV1 nucleotide sequence (SEQ ID NO:l). 

GTCCAAAATGTGGCTGCTTTTAACAACAACTTGTTTGATCTGTGGAACTTTAAATGCTGGTGGAT 
TCCTTGATTTGGAAAATGAAGTGAATCCTGAGGTGTGGATGAATACTAGTGAAATCATCATCTAC 
AATGGCTACCCCAGTGAAGAGTATGAAGTCACCACTGAAGATGGGTATATACTCCTTGTCAACAG 
AATTCCTTATGGGCGAACACATGCTAGGAGCACAGGTCCCCGGCCAGTTGTGTATATGCAGCATG 
CCCTGTTTGCAGACAATGCCTACTGGCTTGAGAATTATGCTAATGGAAGCCTTGGATTCCTTCTA 
GCAGATGCAGGTTATGATGTATGGATGGGAAACAGTCGGGGAAACACTTGGTCAAGAAGACACAA 
AACACTCTCAGAGACAGATGAGAAATTCTGGGCCTTTGGTTTTGATGAAATGGCCAAATATGATC 
TCCCAGGAGTAATAGACTTCATTGTAAATAAAACTGGTCAGGAGAAATTGTATTTCATTGGACAT 
TCACTTGGCACTACAATAGGGTTTGTAGCCTTTTCCACCATGCCTGAACTGGCACAAAGAATCAA 
AATGAATTTTGCCTTGGGTCCTACGATCTCATTCAAATATCCCACGGGCATTTTTACCAGGTTTT 
TTCTACTTCCAAATTCCATAATCAAGGCTGTTTTTGGTACCAAAGGTTTCTTTTTAGAAGATAAG 
AAAACGAAGATAGCTTCTACCAAAATCTGCAACAATAAGATACTCTGGTTGATATGTAGCGAATT 
TATGTCCTTATGGGCTGGATCCAACAAGAAAAATATGAATCAGCTTTACCACTCTGATGAATTCA 
GAGCTTATGACTGGGGAAATGACGCTGATAATATGAAACATTACAATCAGAGTCATCCCCCTATA 
TATGACCTGACTGCCATGAAAGTGCCTACTGCTATTTGGGCTGGTGGACATGATGTCCTCGTAAC 
AC C C C AGG ATGT GG C C AG GAT ACT C C CT C AAAT C AAG AGT C TT C AT T ACT T T AAG CT ATTGCCAG 
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ATTGGAACCACTTTGATTTTGTCTGGGGCCTCGATGCCCCTCAACGGATGTACAGTGAAATCATA 
GCTTTAATG AAGG C AT ATT CCT AAATGCAATGC 



The NOV1 sequence of the invention and all the NOVX sequences described herein 
were derived by laboratory cloning of cDNA fragments covering the full length and/or part of 
the DNA sequence of the invention, and/or by in silico prediction of the full length and/or 

5 part of the DNA sequence of the invention from public human sequence databases. 

A disclosed NOV1 polypeptide (SEQ ID NO:2) encoded by SEQ ID NO:l has 373 
amino acid residues and is presented in Table IB using the one-letter amino acid code. 
SignalP, Psort and/or Hydropathy results predict that NOV1 has a signal peptide and is likely 
to be localized to the plasma membrane. In an alternative embodiment, NOV I is likely to be 

10 localized to the lysosome (lumen) with a certainty of 0.5500. The most likely cleavage site 
for a NOV1 peptide is between amino acids 17 and 18, i.e., at the dash between amino acids 
LNA-GG. NOV1 has a molecular weight of 42681.4 Daltons. 

Table IB. Encoded NQV1 protein sequence (SEQ ID NO:2). 

MWLLLTTTCLICGTLNAGGFLDLENEVNPEVWMNTSEIIIYNGYPSEEYEVTTEDGYILLVNR 
IPYGRTHARSTGPRPWYMQHALFADNAYWLENYANGSLGFLLADAGYDVWMGNSRGNTWSRR 
HKTLSETDEKFWAFGFDEMAKYDLPGVIDFIVNKTGQEKLYFIGHSLGTTIGFVAFSTMPELA 
QR I KMN F ALG PT I S FK Y PTGIFTRFF L L PN S 1 1 K AVFGTKG F F LE D KKT K I AS T K I CNN K I L W 
L I CS E FM S L W AGS N KKNMNQ L Y H S DE FR AYD WGN D ADNM KH YNQ S H P P I Y DLT AM KV P T A I WA 
GGHDVLVTPQDVARILPQIKSLHYFKLLPDWNHFDFVWGLDAPQRMYSEIIALMKAYS 

15 In all BLAST alignments herein, the "E-value" or "Expect" value is a numeric 

indication of the probability that the aligned sequences could have achieved their similarity to 
the BLAST query sequence by chance alone, within the database that was searched. The 
Expect value (E) is a parameter that describes the number of hits one can "expect" to see just 
by chance when searching a database of a particular size. It decreases exponentially with the 

20 Score (S) that is assigned to a match between two sequences. Essentially, the E value 
describes the random background noise that exists for matches between sequences. 

The Expect value is used as a convenient way to create a significance threshold for 
reporting results. The default value used for blasting is typically set to 0.0001 , with the filter 
to remove low complexity sequence turned off. Tn BLAST 2.0, the Expect value is also used 

25 instead of the P value (probability) to report the significance of matches. For example, an E 
value of one assigned to a hit can be interpreted as meaning that in a database of the current 
size one might expect to see one match with a similar score simply by chance. An E value of 
zero means that one would not expect to see any matches with a similar score simply by 



9 



;-10 Oi3:eSE5* 



a i p if s 



chance. See, e.g., http://www.ncbi.nim.nih.gov/Education/BLASTinfo/. Occasionally, a 
string of X's or N's will result from a BLAST search. This is a result of automatic filtering 
of the query for low-complexity sequence that is performed to prevent arti factual hits The 
filter substitutes any low-complexity sequence that it finds with the letter "N" in nucleotide 
5 sequence (e.g., "NNNNNNNN") or the letter "X" in protein sequences (e.g., "XXX"). Low- 
complexity regions can result in high scores that reflect compositional bias rather than 
significant position-by-posiiion alignment. Wooiton and Federhen , Methods Enzymol 
266:554-571,(1996). 

In a search of sequence databases, it was found, for example, that the amino acid 
10 sequence of this invention has 154 of 297 bases (51%) identical to a ptnnSPTREMBL- 
ACC:Q16529 LYSOSOMAL ACID LIPASE PRECURSOR - Homo sapiens. 

In a further search of public sequence databases, NOV1 was found to have homology 



to the amino acid sequences shown in the BLASTP data listed in Table 1C. 



Table 1C. BLASTP results for NO VI 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 

(%) 


Positives 
(%) 


Expect 


ptnnSPTREMBL- 
ACC:Q16529 


LYSOSOMAL ACID LIPASE 
PRECURSOR - Homo 
sapiens 


399 


154/297 
(51%) 


202/297 
(68%) 


7 . 2e- 
109 


ptnr:pir-id:S41408 


lysosomal acid lipase (EC 
3.1.1.-) / sterol esterase 
(EC 3.1.1.13) precursor - 
human 


399 


154/297 
(51%) 


202/297 
(68%) 


1 . 2e- 
108 


ptnr:SWISSPROT- 
ACC-.P38571 


Lysosomal acid 
lipase/cholesteryl ester 
hydrolase precursor (EC 
3.1.1.13) (LAL) (Acid 
cholesteryl ester hydrolase) 
(Sterol esterase) (Lipase A) 
(Cholesteryl esterase) - 
Homo sapiens 


399 


153/297 
(51%) 


201/297 
(67%) 

r 


5.1e- 
108 


ptnnSPTREMBL- 
ACC:Q96EJ0 


SIMILAR TO LIPASE A, 
LYSOSOMAL ACID, 
CHOLESTEROL ESTERASE 
(WOLMAN DISEASE) - 
Homo sapiens 


399 


152/297 
(51%) 


201/297 
(67%) 


1 . Oe- 

107 


ptnnSWISSPROT- 
ACC:P07098 


Triacylglycerol lipase, 
gastric precursor (EC 
3.1.1.3) (Gastric lipase) 
(GL) - Homo sapiens 


398 


146/297 
(49%) 


196/297 
(65%) 


5 . 8e- 
105 



15 The homology of these sequences is shown graphically in the ClustalW analysis 

shown in Table ID. In the ClustalW alignment of the NOV1 protein, as well as all other 
ClustalW analyses herein, the black outlined amino acid residues indicate regions of 
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conserved sequence (i.e., regions that may be required to preserve structural or functional 
properties), whereas non-highlighted amino acid residues are less conserved and can 
potentially be mutated to a much broader extent without altering protein structure or function. 
NOV1 polypeptide is provided in lane 1. 



Table ID. ClustalW Analysis of NOV1 



i) 

2)' 
3) 
4) 
5) 
6)" 



NOV1 (SEQ ID NO: 2) 
Q16529 (SEQ ID NO: 61) 
S41408 (SEQ ID NO: 62} 
(SEQ ID NO : 6 3) 
(SEQ ID NO:64) 
(SEQ ID NO:65) 



P38571 
Q96EJ0 
P07098 




NOVl 

Q16529 

S41408 

P38571 

Q96EJ0 

P07098 



BLAST analysis was performed on sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications, 
Patp results include those listed in Table 1 E. 



Table IE. Patp BLASTP Analysis for NOVl 
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Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


E Value 


patp:AAB66061 


Human lysosomal acid 
lipase protein - Homo 
sapiens 


399 


153/297 
(51%) 


201/297 
(67%) 


3 . 9e 108 


patp:AAB90783 


Human shear stress- 
response protein SEQ ID 
NO: 66 - Homo sapiens 


399 


153/297 
(51%) 


201/297 
(67%) 


3 . 9e-108 


patp:AAP60724 


Sequence of pregastric 
lipase - Homo sapiens 


398 


146/297 
(49%) 


196/297 

(65%) 


4 . 5e-105 


patp:AAP60658 


Sequence of human 
pregastric lipase - Homo 
sapiens 


398 


146/297 
(49%) 


196/297 
(65%) 


4.5e-105 


patp:AAW09383 


Human gastric lipase 
protein sequence - Homo 
sapiens 


398 


146/297 
(49%) 


196/297 
(65%) 


4 . 5e-105 



The presence of identifiable domains in NOV 1, as well as all other NOVX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
5 domain match (or numbers) using the Interpro website (http:www.ebi.ac.ulc/ interpro). 

DOMAIN results for NOV1 as disclosed in Tables IF, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. 

Table IF lists the domain description from DOMAIN analysis results against NOV1 . 

10 This indicates that the NOV1 sequence has properties similar to those of other proteins 
known to contain these domains. For Table 1 F and all successive DOMAIN sequence 
alignments, fully conserved single residues are indicated by black shading or by the sign (|) 
and "strong" semi-conserved residues are indicated by grey shading or by the sign (+). In a 
sequence alignment herein, fully conserved single residues are calculated to determine 

1 5 percent homology, and conserved and "strong" semi-conserved residues are calculated to 
determine percent positives. The "strong" group of conserved amino acid residues may be 
any one of the following groups of amino acids: STA, NEQK, NHQK, NDEQ, QHRK, 
MILV, MILF, HY, FYW. 



Table IF. Domain Analysis of NOV1 


PSSMs producing significant alignments: Score (bits) 

abhydrolase alpha/beta hydrolase fold 64 . 8 


Evalue 

1.8e-15 


* 

Parsed for domains : 




Model Domain seq-f seq-t hmm-f hmm-t score 


E-value 


abhydrolase l/l 111 366 . . 1 232 [] 64.8 


1.8e-15 
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Alignments of 


top 


-scoring domains: 




abhydrolase : 


domain 1 of 1, from 111 to 3 66 




(SEQ ID NO:66) 




f rvillDlrGf GeSsp sdlaeyrf ddlaedleal 








++[++++ | | +|+++++ ++++++ ++ | || + + + 




N0V1 (SEQ ID NO: 177) 


111 YDVWMGNSRGNTWSRRhkt Isetdekf waFGFDEMAKYDLPGVIDFI 


157 






IdalqlekpvilvGhSmGGaialayaakyPel . . rvkalvlvspp 

"►Ml - HIIHH- - III <"l »• > 






158 


VNKTGQEK-LYFIGHSLGTTIGFVAFSTMPELaqRIKMNFADGPTisfky 


206 






Ipagl ssdl f prqgnl egl 1 lanf rnrlsrsveal lgralkqf f 








+++ + +++j++ ++++ +++|++|+ + + + +++ ++ 






207 


ptgif tRFFLLPNSI IKAVFGTKGFFLEDKKT- - KIASTKICNNKI - - LW 


252 






llgrplvsdflkqaedwlsslirqgeddggdgl lgaavalgkl lqwdls 








| + + + + +[ + + + + ++ 1 ++ | + + + 1 + + + j+ + + ++ + + +++ 






253 


T TPPrriUIPT T.T7\ /"> CKTV V"\TMTKTr\T "VTJ CFID TTTD 7\ VT"\T«7/'">'M"r-4 A nMMVUVKTri C XJ T>T> T t r 

J_ill_o.br MbijWAWbr^KiyNlYllNiyijX rlc>Uh.r KAl JJWLfJNLJAiJiNJjyiKri i JNytJiiFFry 


302 






alkdikvPtlviwgtdDplvpldaseklsalipn. aevvviddagHlall 








+|+ +|||| + + |++| 1 1 + + + + + ++ I + + + |+ + 






303 


DLTAMKVPTAI WAGGHDVL VTPQDVAR ILPQIKSl HYFKLLPDWNHFDFV 


352 






ekpeevaeli . kf 1< - * 








++ ++ +++++ 






353 


WGLDAPQRMYsEI I 3 66 





The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. 



5 NOV2 

A disclosed NOV2 nucleic acid (SEQ ID NO:3) of 12348 nucleotides (also referred to 
as 2070861 3_EXT1) encoding a novel MEGF/FLAMINGO/Cadherin-like protein is shown 
in Table 2A. An open reading frame was identified beginning with an ATG initiation codon 
at nucleotides 1-3 and ending with a TGA codon at nucleotides 12346-12348. The start and 
10 stop codons are shown in bold letters in Table 2 A. 

Table 2A. NOV2 nucleotide sequence (SEQ ID NQ:3). 

ATGGCGAGGCGGCCGCCGTGGCGGGGCCTCGGGGAACGGTCGACCCCCATACTCCTGCTCCTTC 
TCCTCTCTTTGTTCCCCCTCAGCCAGGAGGAGCTGGGGGGCGGTGGGCACCAGGGCTGGGACCC 
AGGCTTAGCTGCCACTACGGGGCCAAGGGCGCATATCGGTGGCGGAGCCTTAGCTCTTTGTCCG 
GAGTCTTCCGGGGTCCGGGAGGATGGGGGGCCTGGCCTGGGGGTCAGGGAGCCTATCTTCGTGG 
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± 0..3 a .s. 5; Ni- ,i oaesq s: 



GGCTCCGAGGGAGAAGGCAAAGCGCCCGGAATAGTCGAGGGCCCCCTGAGCAGCCGAATGAGGA 
GCTGGGGATTGAACACGGCGTCCAGCCATTGGGCAGCCGCGAACGAGAGACAGGACAGGGACCA 
GGGTCTGTGTTATACTGGCGCCCAGAGGTCTCCTCTTGCGGGCGGACAGGACCTTTGCAAAGAG 
GTAGTCTGTCACCAGGGGCTCTGTCCTCAGGGGTCCCGGGCTCGGGGAACAGCTCGCCCCTCCC 
TTCAGACTTTTTGATTCGGCACCACGGTCCCAAGCCGGTGTCCTCCCAGCGGAACGCTGGGACA 
GGCTCCCGCAAAAGAGTGGGCACCGCGCGCTGCTGTGGGGAATTATGGGC7VACAGGGAGCAAGG 
GTCAGGGCGAGAGAGCCACGACATCCGGAGCAGAAAGGACAGCCCCCCGGCGGAACTGTCTTCC 
AGGGGCCTCGGGATCTGGCCCCGAGCTGGATTCAGCACCACGCACGGCGAGGACAGCTCCTGCA 
TCAGGTTCAGCACCCCGCGAGTCTCGGACAGCTCCCGAGCCGGCGCCCAAGCGCATGCGCTCCC 
GGGGTCTCTI'CCGCTGCCGCTTCCTCCCGCAGCGCCCCGGGCCGCGTCCCCCGGGACTCCCGGC 
CCGTCCTGAAGCCAGGAAAGTAACCTCGGCGAACCGGGCACGCTTTCGTCGCGCCGCAAACCGC 
CACCCGCAGTTTCCGCAGTACAACTACCAGACGCTGGTGCCGGAGAATGAGGCAGCAGGCACCG 
CGGTGCTACGCGTGGTTGCTCAGGACCCGGACGCCGGCGAGGCCGGGCGCCTAGTCTACTCGCT 
GGCGGCACTCATGAACAGCCGCTCGCTGGAGCTGTTCAGCATCGACCCGCAGAGCGGCCTTATC 
CGTACGGCGGCAGCTCTGGACCGCGAGAGCATGGAGCGTCACTACCTGCGTGTGACCGCGCAGG 
ACCACGGGTCGCCGCGCCTCTCGGCCACCACGATGGTGGCCGTGACAGTAGCCGACCGCAACGA 
CCACTCGCCGGTTTTTGAGCAAGCGCAGTACCGGGAGACCCTTCGCGAGAATGTGGAGGAGGGC 
TACCCTATCCTGCAGCTGCGTGCCACTGACGGCGACGCGCCCCCCAACGCCAACCTGCGCTACC 
GCTTCGTGGGGCCGCCAGCTGCGCGCGCTGCAGCTGCCGCCGCCTTCGAGATTGATCCACGCTC 
CGGCCTCATCAGCACCAGCGGCCGAGTGGACCGCGAGCACATGGAAAGCTATGAGCTGGTGGTG 
GAAGCCAGCGACCAGGGCCAGGAACCCGGGCCGCGCTCGGCCACTGTGCGCGTACACATAACTG 
TGCTAGACGAGAACGACAATGCTCCTCAGTTCAGCGAGAAGCGCTACGTGGCGCAGGTGCGCGA 
GGATGTGCGCCCCCACACAGTCGTGCTGCGCGTCACGGCCACTGACCGGGACAAGGACGCCAAC 
GGATTGGTGCACTACAACATCATCAGTGGCAATAGCCGTGGACACTTTGCCATCGACAGCCTCA 
CTGGCGAGATCCAGGTGGTGGCACCTCTGGACTTCGAGGCAGAGAGAGAGTATGCCTTGCGCAT 
CAGGGCGCAGGATGCTGGCCGGCCACCGCTGTCCAACAACACGGGCCTGGCCAGCATCCAGGTG 
GTGGACATCAATGACCACATTCCTATTTTTGTCAGCACGCCCTTCCAAGTTTCTGTCTTGGAAA 
ATGCTCCCTTGGGTCACTCAGTCATCCACATTCAGGCAGTCGATGCAGACCATGGCGAGAATGC 
CAGATTGGAGTACTCCCtAACTGGTGTGGCACCTGATACTCCTTTTGTGATAAACAGCGCCACT 
GGCTGGGTCTCTGTGAGTGGTCCCCTGGACCGTGAGTCTGTGGAGCATTACTTCTTTGGTGTGG 
AGGCTCGAGACCATGGCTCACCCCCACTCTCTGCCTCAGCCAGTGTCACCGTGACTGTGCTGGA 
CGTTAATGACAATCGGCCTGAGTTCACAATGAAGGAGTACCACCTACGACTGAATGAGGATGCA 
GCTGTGGGCACCAGTGTGGTCAGCGTGACCGCAGTAGACCGTGATGCCAACAGTGCCATCAGCT 
ACCAGATCACAGGCGGCAACACCCGGAATCGCTTTGCCATCAGCACCCAGGGGGGTGTGGGTCT 
GGTGACTCTGGCTCTGCCACTGGACTACAAGCAGGAACGCTACTTCAAGCTGGTACTAACTGCA 
TCTGACCGTGCCCTTCATGATCACTGCTATGTGCACATCAACATCACAGATGCCAACACTCATC 
GGCCGGTCTTTCAAAGTGCCCACTACTCAGTGAGTGTGAATGAAGATCGGCCAATGGGTAGCAC 
CATAGTGGTCATCAGTGCCTCTGATGATGACGTGGGTGAGAATGCTCGTATCACCTATCTCCTG 
GAGGACAACCTGCCCCAGTTCCGCATTGATGCAGACTCAGGAGCCATTACATTACAGGCCCCAT 
TAGACTATGAGGACCAGGTGACCTACACCCTGGCTATCACAGCTCGGGACAATGGCATCCCACA 
G7VAGGCAGACACTACTTATGTGGAGGTGATGGTCAATGACGTGAATGACAATGCTCCACAATTT 
GTGGCCTCCCACTATACAGGGCTGGTCTCTGAGGATGCCCCACCTTTCACCAGTGTCCTGCAGA 
TCTCAGCCACTGACCGGGATGCTCATGCCAATGGCCGGGTCCAGTACACTTTCCAGAATGGTGA 
AGATGGGGATGGAGATTTTACCATTGAGCCCACCTCTGGAATTGTCCGTACAGTAAGGCGGCTA 
GACCGGGAGGCAGTATCAGTGTATGAGTTGACTGCCTACGCAGTGGACAGAGGTGTGCCCCCAC 
TCCGGACTCCAGTCAGTATCGAGGTGATGGTGCAGGATGTGAACGACAATGCACCTGTCTTCCC 
AGCTGAGGAGTTTGAGGTGCGGGTGAAAGAGAATAGCATTGTGGGCTCAGTGGTGGCCCAGATC 
ACTGCAGTGGACCCTGACGAAGGCCCCAATGCCCATATAATGTACCAGATCGTGGAGGGGAACA 
TCCCTGAGCTGTTCCAAATGGACATCTTCTCTGGAGAACTGACGGCACTCATTGACCTAGACTA 
TGAGGCTCGCCAAGAATATGTGATTGTGGTGCAGGCCACATCTGCTCCTTTGGTCAGCCGGGCC 
ACTGTGC ACGTCCGC CTGGTTG AC CAG AATG AC AAC AG C C CTGTG CT C AAC AACTT C C AG AT CC 
TCTTCAACAACTATGTATCCAACCGTTCAGACACCTTCCCGTCGGGCATTATTGGGCGCATCCC 
AGCTTATGACCCCGATGTCTCCGACCACCTCTTCTACTCCTTTGAGCGTGGCAATGAGCTGCAG 
CTGCTGGTAGTCAACCAGACCAGTGGGGAGCTGCGACTCAGCCGAAAGCTAGACAATAACCGCC 
CACTGGTGGCCTCCATGTTGGTGACTGTCACAGATGGCCTGCACAGCGTGACGGCGCAGTGTGT 
GCTGCGCGTGGTCATCATCACGGAGGAGTTGCTGGCCAACAGCCTGACCGTGCGCCTTGAGAAC 
ATGTGGCAGGAGCGCTTCCTGTCACCGCTGCTGGGCCGCTTCCTCGAGGGCGTGGCTGCGGTGC 
TCGCTACGCCCGCTGAGGACGTCTTCATCTTCAACATCCAGAACGACACAGACGTAGGGGGCAC 
CGTGCTCAATGTGAGTTTCTCGGCGCTAGCTCCACGTGGGGCCGGGGCGGGCGCTGCAGGGCCC 
TGGTTCAGCTCCGAGGAGCTGCAGGAGCAGTTGTACGTGCGCCGGGCGGCGCTGGCGGCTCGCT 
CCCTGCTCGACGTACTGCCCTTCGACGACAACGTGTGCCTGCGAGAGCCCTGTGAGAACTACAT 
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GAAATGCGTGTCCGTGCTCCGCTTTGACTCGTCCGCGCCCTTCCTGGCCTCGGCCTCCACGCTG 

TTCCGACCCATCCAGCCCATCGCTGGCCTGCGCTGCCGCTGCCCGCCCGGATTCACGGGAGACT 

TTTGCGAGACCGAGCTCGACCTCTGCTACTCCAACCCATGTCGCAACGGCGGAGCCTGCGCGCG 

GCGCGAGGGAGGCTACACGTGCGTCTGCCGCCCGCGCTTCACCGGAGAGGACTGCGAGCTGGAC 

ACCGAGGCCGGCCGCTGCGTGCCGGGCGTCTGCCGCAACGGGGGCACCTGCACCGACGCGCCCA 

ACGGCGGCTTTCGCTGCCAGTGCCCGGCAGGCGGCGCCTTCGAGGGCCCGCGCTGCGAGGTGGC 

TGCGCGCTCCTTCCCGCCCAGTTCGTTCGTCATGTTTCGCGGCCTGCGGCAGCGATTCCACCTT 

ACGCTGTCCCTCTCGTTCGCGACAGTGCAGCAGAGCGGGCTGCTCTTCTACAACGGGCGCCTGA 

ACGAGAAGCACGACTTCCTGGCCCTGGAACTCGTGGCTGGCCAAGTGCGGCTCACATATTCCAC 

GGGI'GAAXCCAACACCGTGGTCAGCCCCACAGTTCCAGGGGGCTTGAGTGACGGGCAAIGGCAT 

ACAGTGCATCTGAGATACTACAACAAGCCCCGGACAGATGCCCTAGGGGGTGCACAGGGCCCCT 

CCAAGGACAAGGTGGCTGiGC'i AAGCGTGGATGATTGTGATGTGGCCGiGGCTCTGCAGTTTGG 

TGCTGAGATTGGCAACTACTCATGCGCGGCTGCTGGTGTGCAAACAAGGTCCAAGAAGTCCCTG 

GACCTGACGGGCCCTCTTCTTCTGGGAGGTGTCCCCAACCTCCCCGAGAACTTCCCCGTATCCC 

ATAAGGACTTCATCGGCTGTATGCGGGACCTGCACATTGATGGCCGCCGAGTGGACATGGCGGC 

TTTTGTCGCAAATAATGGCACCATGGCAGGCTGCCAAGCCAAGCTACACTTTTGTGACTCAGGC 

CCCTGCAAGAACAGTGGCTTCTGCTCGGAGCGCTGGGGCAGCTTCAGCTGCGACTGCCCTGTGG 

GCTTCGGCGGCAAAGACTGTCAGCTTACTATGGCCCATCCCCACCATTTCCGTGGCAACGGCAC 

ACTGAGCTGGAACTTTGGAAGTGACATGGCTGTGTCTGTGCCATGGTACCTGGGGCTGGCATTT 

CGGACACGGGCAACGCAGGGGGTCCTGATGCAAGTGCAGGCTGGGCCACACAGCACGCTCCTTT 

GCCAGCTAGATCGGGGGTTACTGTCTGTGACAGTGACCAGGGGCTCGGGCCGTGCTTCCCATCT 

CCTTCTGGACCAGGTGACTGTCAGTGATGGCCGGTGGCACGATCTGCGGCTGGAGTTGCAGGAG 

GAACCAGGTGGCCGGCGGGGCCACCATGTCCTTATGGTCTCACTGGACTTTAGCCTCTTCCAGG 

ACACCATGGCGGTGGGGAGTGAGCTGCAGGGCCTGAAGGTAAAGCAGCTCCACGTGGGAGGCCT 

GCCCCCCGGCAGTGCAGAGGAGGCTCCTCAGGGTCTGGTTGGCTGCATCCAGGGGGTGTGGCTC 

GGCTCCACACCCTCTGGCTCCCCGGCCCTGCTACCCCCCAGCCACCGAGTGAATGCGGAGCCTG 

GCTGTGTTGTGACCAACGCCTGTGCCTCTGGGCCCTGCCCACCTCACGCAGACTGCCGGGACCT 

CTGGCAGACCTTTTCTTGCACCTGCCAGCCAGGTTACTACGGCCCAGGCTGTGTGGATGCCTGC 

CTCCTGAACCCCTGTCAGAACCAGGGATCATGCCGGCACCTGCCAGGAGCCCCCCATGGCTATA 

CCTGTGACTGTGTGGGTGGCTATTTCGGGCACCACTGTGAGCACAGGATGGACCAGCAGTGCCC 

ACGGGGCTGGTGGGGGAGCCCAACCTGTGGCCCCTGCAACTGTGATGTTCACAAAGGTTTTGAT 

CCCAACTGCAACAAGACAAATGGGCAGTGTCACTGCAAGGAGTTCCACTACCGACCGCGGGGCA 

GTGACTCTTGCCTCCCATGTGACTGCTACCCTGTGGGCTCCACCTCGCGCTCATGTGCACCCCA 

CAGCGGGCAGTGCCCCTGTCGCCCAGGAGCCCTTGGCCGCCAGTGCAACAGCTGTGACAGTCCC 

TTCGCAGAGGTGACAGCCAGCGGCTGCCGGGTGCTCTATGATGCCTGCCCTAAGTCCCTGAGAT 

CTGGTGTGTGGTGGCCCCAGACAAAGTTTGGCGTCCTGGCCACAGTGCCCTGTCCCCGGGGGGC 

CCTGGGTGCTGCTGTGCGGCTGTGTGATGAGGCCCAGGGTTGGCTGGAGCCCGACCTCTTCAAC 

TGTACCTCCCCTGCCTTTCGAGAGCTCAGTCTGCTGCTGGATGGCCTAGAGCTGAACAAGACGG 

CACTGGATACCATGGAGGCCAAGAAGCTGGCTCAGCGGCTA'CGGGAGGTGACTGGCCACACTGA 

CCACTATTTTAGCCAAGATGTTCGAGTCACTGCCCGCCTGCTGGCCCACCTGCTGGCCTTCGAG 

AGCCATCAGCAGGGCTTCGGGCTGACAGCCACACAGGATGCCCACTTCAATGAGAATCTGCTGT 

GGGCCGGCTCTGCACTGCTTGCCCCAGAGACAGGGGACTTGTGGGCGGCGCTGGGGCAGCGGGC 

CCCTGGGGGCTCCCCAGGCAGCGCGGGACTGGTGAGGCACCTGGAGGAGTATGCAGCCACACTC 

GCAAGGAATATGGAACTCACATACCTGAATCCCATGGGGCTGGTGACGCCTAATATCATGCTCA 

GCATTGACCGCATGGAGCACCCCAGTTCTCCCCGGGGGGCCCGTCGCTACCCTCGCTACCATAG 

CAACCTCTTTCGAGGCCAGGATGCCTGGGATCCTCACACCCATGTGCTGCTGCCTTCCCAGTCC 

CCACGGCCATCCCCATCTGAAGTTCTGCCCACAAGCAGCAGCATAGAAAACTCCACCACCTCAA 

GTGTGGTCCCCCCACCAGCCCCGCCAGAGCCAGAGCCTGGGATCTCCATTATCATTCTCCTCGT 

TTACCGCACCTTAGGGGGACTGCTCCCTGCCCAGTTCCAGGCAGAACGCCGAGGTGCCAGGCTT 

CCTCAGAACCCCGTCATGAACTCCCCGGTGGTCAGCGTGGCTGTGTTCCACGGACGCAACTTCC 

TAAGGGGAATCCTGGAGTCCCCCATCAGCCTAGAGTTTCGCCTGCTACAGACAGCGAATCGGAG 

CAAGGCGATCTGTGTGCAGTGGGACCCACCTGGCCTGGCGGAGCAGCATGGTGTGTGGACAGCA 

CGGGACTGCGAGCTGGTGCACAGGAATGGGTCCCACGCACGGTGTCGCTGCAGCCGGACAGGGA 

CCTTTGGGGTCCTCATGGATGCCTCTCCCCGTGAGAGGCTGGAGGGCGACCTGGAGCTGCTGGC 

TGTGTTCACCCACGTGGTCGTGGCTGTGTCTGTGGCTGCGCTGGTGCTGACTGCAGCCATCCTG 

CTGAGCCTGCGCAGCCTCAAGTCCAATGTGCGTGGGATCCATGCCAATGTGGCAGCCGCCCTGG 

GGGTGGCAGAGCTCCTCTTCCTGCTGGGGATTCACAGGACCCACAATCAGGTGCAGGATCAGGG 

CCAGGGAACTTGTGTCCTGATGACCCTACTGGCCCAGGAGGCCTGGGGCCAAAACTCAGGGTCA 

GAGCTGGTGTGCACTGCAGTCGCCATCCTCCTGCACTACTTCTTCCTCAGCACCTTCGCGTGGC 

TCTTCGTGCAGGGGCTGCACCTCTACCGCATGCAGGTTGAGCCACGCAACGTGGACCGCGGCGC 

CATGCGCTTCTACCATGCCCTGGGCTGGGGCGTCCCTGCTGTGCTGCTGGGCCTTGCTGTGGGC 
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CTGGACCCTGAGGGCTATGGGAACCCTGACTTCTGCTGGATCTCAGTCCACGAGCCCCTCATCT 

GGAGCTTTGCTGGCCCTGTTGTCCTGGTCATAGTGATGAACGGGACCATGTTTCTCCTCGCTGC 

CCGCACATCCTGCTCCACAGGGCAGAGGGAGGCCAAGAAGACCTCTGCACTCAGGACCCTTCGC 

AGCTCCTTCCTGCTGCTTCTGCTGGTCAGTGCCTCCTGGCTCTTTGGGCTCCTGGCAGTCAACC 

ACAGCATCCTAGCCTTCCACTACCTCCATGCTGGACTCTGCGGCCTCCAGGGCCTGGCGGTGCT 

GCTGCTCTTCTGTGTCCTAAATGCAGATGCTCGGGCTGCCTGGATGCCAGCCTGTCTGGGCAGG 

AAGGCAGCGCCTGAGGAGGCAAGGCCAGCACCTGGGCTGGGACCTGGGGCCTACAACAACACGG 

CTCTCTTTGAGGAGAGTGGCCTCATCCGCATCACTCTGGGCGCCTCCACCGTCTCCTCTGTGAG 

CAGTGCCCGCTCCGGCCGGACCCAGGACCAGGACAGCCAGCGGGGCCGCAGCTACCTCAGGGAC 

AATGT C CTGGTT CG AC ATG G C T C AG C CGCTGAC C AC ACTG AC C AC AG C CT C C AGG C T C ATG C T G 

GCCCCACTGACCTGGACGTGGCCATGTTCCATCGAGATGCTGGCGCAGACTCCGACTCTGACAG 

TGAC C T GT C C TTGGAGG AGGAG AGG AGT C TCT C CAT T C CAT C X T C AGAAAGCG AGGAC AAT GG C 

CGGACGCGGGGGCGCTTCCAACGGCCACTCTGCCGAGCAGCCCAGAGTGAGAGGCTCCTCACCC 

ACCCCAAAGATGTGGATGGCAATGACCTCCTGTCCTACTGGCCAGCCCTGGGGGAGTGCGAGGC 

AGCCCCCTGTGCTCTGCAGACTTGGGGCTCTGAAAGGCGCCTGGGGCTGGACACCAGCAAGGAT 

GCAGCTAACAACAACCAGCCAGACCCGGCCCTGACCAGTGGGGATGAGACTTCTCTGGGCCGGG 

CCCAGCGCCAGAGGAAAGGCATCCTGAAGAACCGGTTGCAATACCCACTGGTGCCACAGACCCG 

AGGTGCCCCTGAGCTGTCCTGGTGCCGTGCAGCCACCTTGGGCCACCGTGCAGTGCCAGCTGCC 

TCTTACGGTCGCATCTATGCTGGCGGGGGCACGGGCAGCCTTTCACAGCCAGCCAGCCGCTACT 

CTTCTAGAGAACAGCTGGACCTGCTCCTCCGGCGGCAACTGAGCCGTGAGCGACTAGAGGAAGC 

CCCTGCCCCTGTTCTACGTCCCCTGAGCCGGCCAGGGTCCCAGGAATGCATGGATGCTGCACCA 

GGCCGACTGGAGCCCAAAGATCGGGGCAGCACCCTGCCACGGAGGCAGCCACCTCGGGACTACC 

CTGGCGCCATGGCTGGCCGCTTCGGGTCACGGGATGCGCTCGACTTAGGGGCACCTCGAGAGTG 

GTTGAGCACGCTGCCTCCGCCCCGCCGCACCCGGGACCTTGACCCACAGCCCCCACCTCTGCCC 

CTGTCTCCCCAGCGGCAACTCTCAAGGGACCCCCTCTTGCCATCCCGGCCGCTGGACTCTCTGT 

CTAGGAGCTCGAACTCTCGGGAGCAGCTGGACCAGGTGCCTAGCCGGCACCCCTCACGAGAAGC 

CCTTGGGCCACTCCCGCAGCTGCTCAGAGCTAGGGAGGACTCGGTCAGTGGCCCCAGCCATGGC 

CCCTCCACAGAACAGTTGGACATTCTTTCCTCCATCCTTGCCTCTTTCAACTCCTCGGCCCTCT 

CCTCTGTGCAATCTTCAAGCACACCCTTGGGCCCTCACACCACTGCCACACCTTCTGCCACAGC 

CTCTGTGCTTGGGCCCTCCACGCCACGTTCTGCCACGTCTCACAGCATCTCGGAGCTGTCGCCA 

GACTCAGAACCGAGGGACACACAGGCACTGCTGTCTGCAACACAAGCAATGGACCTGCGGAGGC 

GAGACTACCACATGGAACGGCCGCTGCTGAACCAGGAGCATTTGGAGGAGCTGGGGCGCTGGGG 

CTCAGCACCTAGGACCCACCAGTGGCGGACCTGGTTGCAGTGCTCCCGTGCTCGGGCCTATGCC 

CTTCTGCTCCAACACCTCCCGGTTTTGGTCTGGTTACCCCGGTATCCTGTGCGTGACTGGCTCC 

TGGGTGACCTGTTATCCGGCCTGAGTGTGGCCATCATGCAGCTTCCGCAGGGCTTGGCCTACGC 

CCTCCTGGCTGGATTGCCCCCCGTGTTTGGCCTCTATAGCTCCTTCTACCCTGTCTTCATCTAC 

TTCCTGTTTGGCACTTCCCGGCACATCTCCGTGGAGAGCCTCTGTGTCCCGGGACCAGTAGACA 

CAGGGACCTTTGCTGTCATGTCTGTGATGGTGGGCAGTGTGACAGAATCCCTGGCCCCGCAGGC 

CTTGAACGACTCCATGATCAATGAGACAGCCAGAGATGCTGCCCGGGTACAGGTGGCCTCCACA 

CTCAGTGTCCTGGTTGGCCTCTTCCAGGTGGGGCTGGGCCTGATCCACTTCGGCTTCGTGGTCA 

CCTACCTGTCAGAACCTCTTGTCCGAGGCTATACCACAGCTGCAGCTGTGCAGGTCTTCGTCTC 

ACAGCTCAAGTATGTGTTTGGCCTCCATCTGAGCAGCCACTCTGGGCCACTGTCCCTCATCTAT 

ACAGTGCTGGAGGTCTGCTGGAAGCTGCCCCAGAGCAAGGTTGGCACCGTGGTCACTGCAGCTG 

TGGCTGGGGTGGTGCTCGTGGTGGTGAAGCTGTTGAATGACAAGCTGCAGCAGCAGCTGCCCAT 

GCCGATACCCGGGGAGCTGCTCACGCTCATCGGGGCCACAGGCATCTCCTATGGCATGGGTCTA 

AAGCACAGATTTGAGGTAGATGTCGTGGGCAACATCCCTGCAGGGCTGGTGCCCCCAGTGGCCC 

CCAACACCCAGCTGTTCTCAAAGCTCGTGGGCAGCGCCTTCACCATCGCTGTGGTTGGGTTTGC 

CATTGCCATCTCACTGGGGAAGATCTTCGCCCTGAGGCACGGCTACCGGGTGGACAGCAACCAG 

GAGCTGGTGGCCCTGGGCCTCAGTAACCTTATCGGAGGCATCTTCCAGTGCTTCCCCGTGAGTT 

GCTCTATGTCTCGGAGCCTGGTACAGGAGAGCACCGGGGGCAACTCGCAGGTTGCTGGAGCCAT 

CTCTTCCCTTTTCATCCTCCTCATCATTGTCAAACTTGGGGAACTCTTCCATGACCTGCCCAAG 

GCGGTCCTGGCAGCCATCATCATTGTGAACCTGAAGGGCATGCTGAGGCAGCTCAGCGACATGC 

GCTCCCTCTGGAAGGCCAATCGGGCGGATCTGCTTATCTGGCTGGTGACCTTCACGGCCACCAT 

CTTGCTGAACCTGGACCTTGGCTTGGTGGTTGCGGTCATCTTCTCCCTGCTGCTCGTGGTGGTC 

CGGACACAGATGCCCCACTACTCTGTCCTGGGGCAGGTGCCAGACACGGATATTTACAGAGATG 

TGGCAGAGTACTCAGAGGCCAAGGAAGTCCGGGGGGTGAAGGTCTTCCGCTCCTCGGCCACCGT 

GTACTTTGCCAATGCTGAGTTCTACAGTGATGCGCTGAAGCAGAGGTGTGGTGTGGATGTCGAC 

TTCCTCATCTCCCAGAAGAAGAAACTGCTCAAGAAGCAGGAGCAGCTGAAGCTGAAGCAACTGG 

AGAAAGAGGAGAAGCTTCGGAAACAGGCAGGGCCCCTTTTGTCTGCATGTCTGGCTCCCCAGCA 

GGTGAGCTCAGGAGATAAGATGGAAGATGCAACAGCCAATGGTCAAGAAGACTCCAAGGCCCCA 

GATGGGTCCACACTGAAGGCCCTGGGCCTGCCTCAGCCAGACTTCCACAGCCTCATCCTGGACC 
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TGGGTGCCCTCTCCTTTGTGGACACTGTGTGCCTCAAGAGCCTGAAGAATATTTTCCATGACTT 
CCGGGAGATTGAGGTGGAGGTGTACATGGCGGCCTGCCACAGCCCTGTGGTCAGCCAGCTTGAG 
GCTGGGCACTTCTTCGATGCATCCATCACCAAGAAGCATCTCTTTGCCTCTGTCCATGATGCTG 
TCACCTTTGCCCTCCAACACCCGAGGCCTGTCCCCGACAGCCCTGTTTCGCCCTCACTCGCTGT 
CTCCTCAGATGTGAAACAGTTGGAACCAGAGCTGCTTCTCAGGAATAATTTGCTCTCAGGAATA 
CCCGAGAAGGTACAGGGCAGCGTGGGTGCCAATGGGCAGTCCCTGGAGGATACAGAGTGA 



The chromosomal locus for 20708613 EXT1 is 3p21.3-4. This information was 
assigned using OM1M, the electronic northern bioinlormatic tool implemented by CuraGen 
Corporation, public ESTs, public literature references and/or genomic clone homologies. This 

5 was executed to derive the chromosomal mapping of the SeqCalling assemblies, Genomic 
clones, literature references and/or EST NOVX sequences that are included in the invention. 

In a search of sequence databases, it was found, for example, BlastX analysis of 
2070861 3_EXT1 showed that there was 94% (2449/2599 bp) homology to Rattus norvegicus 
protein MEGF (SPTREMBL-ACC:088278). MEGF stands for multiple epidermal growth 

10 factor repeat containing protein. 20708613_EXT1 also showed 70% (1684/2384 bp) 

homology to Mus musculus protein FLAMINGO 1 (TREMBLNEW-ACC: BAA84070). 

A disclosed NOV2 polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 has 41 1 5 
amino acid residues and is presented in fable 2B using the one-letter amino acid code. 
NOV2 is likely a Type Ilia membrane protein (civ). SignalP, Psort and/or Hydropathy results 

1 5 predict that NOV2 has a signal peptide and is likely to be localized plasma membrane with a 
certainty of 0.8200. In an alternative embodiment, NOV2 is likely to be localized to the 
Golgi body with a certainty of 0.4600, or to the endoplasmic reticulum (membrane) with a 
certainty of 0.3700, or to the endoplasmic reticulum (lumen) with a certainty of 0.1000. The 
most likely cleavage site for a NOV2 peptide is between amino acids 31 and 32, i.e., at the 

20 dash between amino acids SQE-EL-. 



Table 2B. Encoded NOV2 protein sequence (SEQ ID NO:4). 

MARRPPWRGLGERSTPILLLLLLSLFPLSQEELGGGGHQGWDPGLAATTGPRAHIGGGALALCP 
ESSGVREDGGPGLGVREPIFVGLRGRRQSARNSRGPPEQPNEELGIEHGVQPLGSRERETGQGP 
GSVLYWRPEVSSCGRTGPLQRGSLSPGALSSGVPGSGNSSPLPSDFLIRHHGPKPVSSQRNAGT 
GSRKRVGTARCCGELWATGSKGQGERATTSGAERTAPRRNCLPGASGSGPELDSAPRTARTAPA 
SGSAPRESRTAPEPAPKRMRSRGLFRCRFLPQRPGPRPPGLPARPEARKVTSANRARFRRAANR 
HPQFPQYNYQTLVPENEAAGTAVLRWAQDPDAGEAGRLVYSLAALMNSRSLELFSIDPQSGLI 
RTAAALDRESMERHYLRVTAQDHGSPRLSATTMVAVTVADRNDHSPVFEQAQYRETLRENVEEG 
YPILQLRATDGDAPPNANLRYRFVGPPAARAAAAAAFEIDPRSGLISTSGRVDREHMESYELW 
EASDQGQEPGPRSATVRVHITVLDENDNAPQFSEKRYVAQVREDVRPHTWLRVTATDRDKDAN 
GLVHYNIISGNSRGHFAIDSLTGEIQWAPLDFEAEREYALRIRAQDAGRPPLSNNTGLASIQV 
VDINDHIPIFVSTPFQVSVLENAPLGHSVIHIQAVDADHGENARLEYSLTGVAPDTPFVINSAT 
GWVSVSGPLDRESVEHYFFGVEARDHGSPPLSASASVTVTVLDVNDNRPEFTMKEYHLRLNEDA 
AVGTSWSVTAVDRDANSAISYQITGGNTRNRFAISTQGGVGLVTLALPLDYKQERYFKLVLTA 
SDRALHDHCYVHINITDANTHRPVFQSAHYSVSVNEDRPMGSTIWISASDDDVGENARITYLL 
EDNLPQFRIDADSGAITLQAPLDYEDQVTYTLAITARDNGIPQKADTTYVEVMVNDVNDNAPQF 
VASHYTGLVSEDAPPFTSVLQISATDRDAHANGRVQYTFQNGEDGDGDFTIEPTSGIVRTVRRL 
DREAVSVYELTAYAVDRGVPPLRTPVSIQVMVQDVNDNAPVFPAEEFEVRVKENSIVGSWAQI 
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TAVDPDEGPNAHIMYQIVEGNIPELFQMDIFSGELTALIDLDYEARQEYVIWQATSAPLVSRA 
TVHVRLVDQNDNSPVLNNFQILFNNYVSNRSDTFPSGI IGRI PAYDPDVSDHLFYSFERGNELQ 
LLWNQTSGELRLSRKLDNNRPLVASMLVTVTDGLHSVTAQCVLRWIITEELLANSLTVRLEN 
MWQERFLSPLLGRFLEGVAAVLATPAEDVFIFNIQNDTDVGGTVLNVSFSALAPRGAGAGAAGP 
WFSSEELQEQLYVRRAALAARSLLDVLPFDDNVCLREPCENYMKCVSVLRFDSSAPFLASASTL 
FRPIQPIAGLRCRCPPGFTGDFCETELDLCYSNPCRNGGACARREGGYTCVCRPRFTGEDCELD 
TEAGRCVPGVCRNGGTCTDAPNGGFRCQCPAGGAFEGPRCEVAARSFPPSSFVMFRGLRQRFHL 
TLSLSFATVQQSGLLFYNGRLNEKHDFLALELVAGQVRLTYSTGESNTWSPTVPGGLSDGQWH 
TVHLRYYNKPRTDALGGAQGPSKDKVAVLSVDDCDVAVALQFGAEIGNYSCAAAGVQTSSKKSL 
DLTGPLLLGGVPNLPENFPVSHKDFXGCMRDLHiDGRRVDMAAFVANNGTMAGCQAKLHFCDSG 
PCKNSGFCSERWGSFSCDCPVGFGGKDCQLTMAHPHHFRGNGTLSWNFGSDMAVSVPWYLGLAF 
RTRATQ'GVLMQVQAGPHSTLiLCQLDRGLLSVTVTRGSGRAoHLLijDsJVTVSDGRWHDLRLELQE 
EPGGRRGHHVLMVSLDFSLFQDTMAVGSELQGLKVKQLHVGGLPPGSAEEAPQGLVGCIQGVWL 
GSTPSGSPALLPPSHRVNAEPGCWTNACASGPCPPHADCRDLWQTFSCTCQPGYYGPGCVDAC 
LLNPCQNQGSCRHLPGAPHGYTCDCVGGYFGHHCEHRMDQQCPRGWWGSPTCGPCNCDVHKGFD 
PNCNKTNGQCHCKEFHYRPRGSDSCLPCDCYPVGSTSRSCAPHSGQCPCRPGALGRQCNSCDSP 
FAEVTASGCRVLYDACPKSLRSGVWWPQTKFGVLATVPCPRGALGAAVRLCDEAQGWLEPDLFN 
CTSPAFRELSLLLDGLELNKTALDTMEAKKLAQRLREVTGHTDHYFSQDVRVTARLLAHLLAFE 
SHQQGFGLTATQDAHFNENLLWAGSAIiLAPETGDLWAALGQRAPGGSPGSAGLVRHLEEYAATL 
ARNMELTYLNPMGLVTPNIMLSIDRMEHPSSPRGARRYPRYHSNLFRGQDAWDPHTHVLLPSQS 
PRPSPSEVLPTSSSIENSTTSSWPPPAPPEPEPGISI IILLVYRTLGGLLPAQFQAERRGARL 
PQNPVMNSPWSVAVFHGRNFLRGILESPISLEFRLLQTANRSKAICVQWDPPGLAEQHGVWTA 
RDCELVHRNGSHARCRCSRTGTFGVLMDASPRERLEGDLELLAVFTHVWAVSVAALVLTAAIL 
LS LRS LKSNVRG I HANVAAALGVAE LLFLLGI HRTHNQVQDQGQGTCVLMTLLAQEAWGQNSGS 
ELVCTAVAILLHYFFLSTFAWLFVQGLHLYRMQVEPRNVDRGAMRFYHALGWGVPAVLLGLAVG 
LDPEGYGNPDFCWISVHEPLIWSFAGPWLVIVMNGTMFLLAARTSCSTGQREAKKTSALRTLR 
SSFLLLLLVSASWLFGLLAVNHSILAFHYLHAGLCGLQGLAVLLLFCVLNADARAAWMPACLGR 
KAAPEEARPAPGLGPGAYNNTALFEESGLIRITLGASTVSSVSSARSGRTQDQDSQRGRSYLRD 
NVLVRHGSAADHTDHSLQAHAGPTDLDVAMFHRDAGADSDSDSDLSLEEERSLSIPSSESEDNG 
RTRGRFQRPLCRAAQSERLLTHPKDVDGNDLLSYWPALGECEAAPCALQTWGSERRLGLDTSKD 
AANNNQPDPALTSGDETSLGRAQRQRKGILKNRLQYPLVPQTRGAPELSWCRAATLGHRAVPAA 
SYGRIYAGGGTGSLSQPASRYSSREQLDLLLRRQLSRERLEEAPAPVLRPLSRPGSQECMDAAP 
GRLEPKDRGSTLPRRQPPRDYPGAMAGRFGSRDALDLGAPREWLSTLPPPRRTRDLDPQPPPLP 
LSPQRQLSRDPLLPSRPLDSLSRSSNSREQLDQVPSRHPSREALGPLPQLLRAREDSVSGPSHG 
PSTEQLDILSSILASFNSSALSSVQSSSTPLGPHTTATPSATASVLGPSTPRSATSHSISELSP 
DSEPRDTQALLSATQAMDLRRRDYHMERPLLNQEHLEELGRWGSAPRTHQWRTWLQCSRARAYA 
LLLQHLPVLVWLPRYPVRDWLLGDLLSGLSVAIMQLPQGLAYALLAGLPPVFGLYSSFYPVFIY 
FLFGTSRHISVESLCVPGPVDTGTFAVMSVMVGSVTESLAPQALNDSMINETARDAARVQVAST 
LSVLVGLFQVGLGLIHFGFWTYLSEPLVRGYTTAAAVQVFVSQLKYVFGLHLSSHSGPLSLIY 
TVLEVCWKL PQS KVGTVVTAAVAGVVLVVVKLLNDKLQQQLPMP I PGELLTLI GATG I S YGMGL 
KHRFEVDWGNIPAGLVPPVAPNTQIiFSKLVGSAFTIAWGFATATSLGKIFALRHGYRVDSNQ 
ELVALGLiSNLTGGTFQCFPVSCSMSRSIiVQESTGGNSQVAGAISSIjFTLTiT TVKLGELFHDLPK 
AVLAAIIIVNLKGMLRQLSDMRSLWKANRADLLIWLVTFTATILLNLDLGLWAVIFSLLLVW 
RTQMPHYSVLGQVPDTDIYRDVAEYSEAKEVRGVKVFRSSATVYFANAEFYSDALKQRCGVDVD 
FLISQKKKLLKKQEQLKLKQLQKEEKLRKQAGPLLSACLAPQQVSSGDKMEDATANGQEDSKAP 
DGSTLKALGLPQPDFHSLILDLGALSFVDTVCLKSLKNIFHDFREIEVEVYMAACHSPWSQLE 
AGHFFDASITKKHLFASVHDAVTFALQHPRPVPDSPVSPSLAVSSDVKQLEPELLLRNNLLSGI 
PEKVQGSVGANGQSLEDTE 

The full amino acid sequence of the protein of the invention was found to have 2376 
of 2599 amino acid residues (91%) identical to, and 2449 of 2599 residues (94%) positive 
with, the amino acid residue protein from Rattus norvegicus ptnr: SPTREMBL-ACC:088278 
5 MEGF2. 

In a further search of public sequence databases, NOV2 was found to have homology 
to the amino acid sequences shown in the BLASTP data listed in Table 2C. 
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Table 2C. BLASTP results for NOV2 



Gene Index/ 
Identifier 




Length 
(aa) 


Identity 

(%) 


Positives 

(%) 


Expect 


ptnr:SPTREMBL- 
ACC:Q9NYQ7 


PROTOCADHERIN FLAMINGO 
1 - Homo sapiens 


3312 


2601/2618 
(99%) 


2604/2618 
(99%) 


0 . 0 


ptnnSPTREMBL- 
ACCQ91ZI0 


CADHERIN EGF LAG SEVEN- 
PASS G-TYPE RECEPTOR - 
Mus musculus 


3301 


2392/2618 
(91%) 


2469/2618 
(94%) 


0 . 0 


ptnr:SPTREMBL- 
ACC:088278 


MEGF2 - Rattus norvegicus 


3313 


2376/2599 
( 9 1. % ) 


2449/2599 
(94%) 


0 . 0 


ptnnSPTREMBL- 
ACC:Q9HCU4 


FLAMINGO 1 - Homo sapiens 


2923 


1345/2330 
(57%) 


1681/2330 
(72%) 


0 . 0 


ptnr:SPTREMBL- 
ACC:Q9R0M0 


FLAMINGO 1 - Mus musculus 


2920 


1348/2384 
(56%) 


1684/2384 
(70%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis 
shown in Table 2D. The NOV2 polypeptide is provided in lane 1 . 



Table 2D. ClustalW Analysis of NQV2 



1) 


NOV2 (SEQ ID NO: 4 


) 


2) 


Q9NYQ7 


(SEQ ID NO 


:67) 


3) 


Q91ZI0 


(SEQ ID NO: 


68) 


4) 


088278 


(SEQ ID NO: 


69) 


5) 


Q9HCU4 


(SEQ ID NO 


:70) 


6) 


Q9R0M0 


(SEQ ID NO 


:71) 




NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



NOV2 
Q9NYQ7 
Q91ZI0 
088278 



350 
. . I . . 



370 
. . I . . 



380 

. - I - - 



400 



rhpqfpqynyqtlvpeneaagt||vlrwaqdpd^eagrlSyslaalmnsrslelfsidpqsglirtaaaldresmerhy 
rh pqf pq wrqtlvpene aagt^ 
rhpqfpqynyqtlvpeneaagt&vlrwaqdpd^ 

rhpqfpqynyqtlvpeneaagt^vlrwaqdpd{^eagrl^yslaalmnsrslelfsidpqsglirtaaaldresmerh 
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Q9NYQ7 
Q91ZI0 
088278 
Q9HCU4 
Q9ROM0 



FSGELTALIDLDYEARQEYVIWQATSAPLVSRATVHVRLV'DQNDNSPVLNNFQILFNNYVSNRSDTFPSGIIGRIPAYD 
FSGELTALIDLDYEARQEYVIVVQATSAPLVSRATVHVRLVDQNDNSPVLNNFQILFNNyVSNRSDTFPSGIIGRIPAYD 
ESGEIiTALIDLDYEARQEYVI WQATSAPLVSRATVHVRLVDQNDNS PVL!TOFQ ILFNNYV^RSOTFPSG I IGRI PAYD 
F S G ELTAlSdLD YE ffll^E YV||vf|QAT S A PL V SRATVHVRL ^S^^S P VlBn F§ I L FNNYVMNR S EwjF PjpS* ^ *j|P 
F gf^F.T .T&T .wnLDYEB^^E YV^VhQATS APLVSRATVHVRL§D^NDNaPVIjaN Fy|l LFNNYVyNRSagF PflGal GRg PAgjD 



1270 1280 




NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



RRAALAARSLLDVLPFDDNVCLREPCEj^MKCVSVLRFDSSAPFIjAS 
RRAALAARSLLDVLPFDDNVCLREPCENYMKCVSVLRFDSSAPFLAS 
RRAALAARSLLDVLPFDDNTVCLREPCENYMKGVSVLRFDSSAPFLAS 
RRAALAARSLLDVLPFDDNVCLREPCENYMKCVSVLRFDSSAP.FLAS 

Jr^SJa[Js2&lpfddn^lrepcei^|cvsvlrfdssapf|as 
fkllLRAflsilaavL p fdHSHIlrepcenymIcvsvlrfdssapfPas 



STLFRPIQPIAGLRCRCPPGFTGDFCETELD 
STLFRPIQPIAGLRCRCPPGFTGDFCETELDL 
STLFRPIQPIAGLRCRCPPGFTGDFCETELDL 
STLFRPIQPIAGLRCRCPPGFTGDFCETELDL 
SBLFR P igpjgGLRCRC PPGFTGD|CETESdL 

sSl fr p i&eSglrcrcp pgUtgdSceteIdl 



1450 



1460 



1470 
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NOV2 
Q9NYQ7 
Q91ZI0 
088278 



AILLHYFFLSTFAWLHVQGLHLYRMQVEPRNVDRGAMRFYHALGWGVPAVLLGLAVGLDPEGYGNPDFCWIS|HEPLI 
AILLHYFFLSTFAWL|^QGLHLYRMQVSPRKrVDRGAMRFYHALGWGVPAVLLGLAVGLDPEGYGNPDFCWIS|HEPLI 
/AILLHYFFLSTFAWLLVQGLHLYRMQVEPRNVDRGAMRFYHALGWGVPAVLLGLAVGLDPEGYGNPDFCWIS|HEPLI 
VAILLHYFFLSTFAWLLVQGLHLYRMQVEPRNVDRGAMRFYHALGWGVPAVLLGLAVGLDPEGYGNPDFCWIS|HEPLI 
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N0V2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0MO 



N0V2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



2750 2760 

- - 1 | . . . . t - ..[ 



s fagpwlvi vmng^fllaartscjstcqreakktshl 
wsfagpwlvivmngqmfllaartscstgqreakktsBl 
wsfagp|vlvivmngsmpllaartscstg(3reakktsbl 
w s fag p §vlviv m ngymfl laartscs tgqreak k tsal 

WS FAGPVS^^M^^gL AARgs c| 



2810 

. . I . . . 



2820 



2830 



QGLAVLLL FCVLNADARAAWgPACLGRKAAPE EAR PAP 1 
QGLAVLLL FCVLNADARAAwffipACLGR KAAP E EAR PAPG 
QGLAVLLLFCVLNADARAAWpACLG|l^PEE^PA"PG 

qglavlllfcvlnadaraawSpaglg|kaap E EJIRP APG 




ggPgl jTTKY TLTS SpJlC PSP YAP 




NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



3370 3380 3390 3400 3410 3420 3430 344 

| | | | I 1 I I I I I I I I I I 

RRRDYHMERPLLNQEHLEELGRWGSAPRTHQWRTWLQCSRARAYALLLQHLPVLVWLPRYPVRDWLLGDLLSGLSVAIMQ 

SEGHS 

SEGHS 

SEGHS 



3450 3460 3470 3480 3490 3500 3510 3520 

LPQGLAYALLAGLPPVFGLYSSFYPVFIYFLFGTSRHISVESLCVPGPVDTGTFRVMSVMVGSVTESLAPQALNDSMINE 
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Q9NYQ7 
Q91ZI0 



Q9HCU4 
Q9R0M0 



NOV2 TARDAARVQVASTLSVLVGLFQVGLGLIHFGFVVTYLSEPLVRGYTTAAAVQVFVSQLKYVFGLHLSSHSGPLSLIYTVL 

Q9NYQ7 -r 

Q91ZI0 - 



3610 3620 3630 3640 3650 3660 3670 3680 

NOV2 EVCWKLPQSKVGTWTAAVAGVVLVVVKLLNDKLQQQLPMPT PGELLTLTGATG I SYGMGLKHRFEVDWGNI PAGLVP P 

Q9NYQ7 

Q91ZI0 t 

088278 



Q9R0M0 " ~ 

3690 3700 3710 3720 3730 3740 3750 3760 

NOV2 VAPNTQLFSKLVGSAFTI AVVGFAT ATSLGKIFALRHGYRVDSNQELVALGLSNLTGGTFQCFPVSCSMSRSLVQESTGG 

Q9NYQ7 " 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



NOV2 NSQVAGAISSLFILLiI I VKLGELiFHDLPKAVLAAI I IVNLKGMLRQLjSDMRSLWKANRADLLIWLVTFTATILLNLiDLGL 
Q9NYQ7 



Q91ZI0 
088278 
Q9HCU4 
Q9R0M0 



3850 3860 3870 3880 3890 3900 3910 3920 

....|....|....|....|....|....|....|..,.|....|....|.-..|....|.-..|....|....|....| 
NOV2 VVAVIFSLLLVVVRTQMPHYSVLGQVPDTDI YRDVAEYSEAKE VRG VKVFRSSATVYFANAEF YSDALKQRCGVDVDFLI 



Q9NYQ7 
Q91ZI0 
OS8278 
Q9HCU4 
Q9R0M0 



3930 3940 3950 3960 ' 3970 3980 3990 4000 

I I I I I I I I I I I I I I I I 

NOV2 SQKKKLLKKQEQLKLKQLQKEEKLRKQAGPIiLSACLAPQQVSSGDKMEDATANGQEDSKAPDGSTLKALGLPQPDFHSLI 



Q9NYQ7 
Q91ZI0 
088278 
Q9HCU4 



NOV2 LDLGALSFVDTVCLKSLKNIFHDFREIEVEVYMAACHSPVVSQLEAGHFFDAS ITKKHLFASVHDAVTFALiQHPRPVPDS 
Q9NYQ7 



Q91ZI0 
088278 
Q9HCU4 
Q9R0M0 



4090 4100 4110 4120 

I | - - ■ I I I I I • • - • I I - 

NOV2 P VS P SLAVS S DV KQLE PE LLLRNNLL SG I P E KVQGS VGANGQS LEDTE 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 " 
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BLAST analysis was performed on sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Palp results include those listed in Table 2E. 



Table 2E. Patp BLASTP Analysis for NOV2 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 

(aa) 


Identity 

(%) 


Positive 

(%) 


E Value 


P3tp. AAtUODD/ 


Unman fwtr^ppl filler m^ilriY 

and cell adhesion 
molecule-21 (XMAD-21) - 
Homo sapiens 


3298 


2421/2618 
(92%) 


2450/2618 
(93%) 


0.0 


patp:AAU07054 


Human Flamingo protein 
encoded by cDNA splice 
variant - Homo sapiens 


2923 


1345/2330 
(57%) 


1681/2330 
(72%) 


0 . 0 


patp:AAU07053 


Human Flamingo 
polypeptide - Homo 
sapiens 


2956 


1345/2330 
(57%) 


1681/2330 
(72%) 


0 . 0 


patp:AAE08586 


Human NOV7 protein - 
Homo sapiens 


3028 


1192/2237 
(53%) 


1551/2237 
(69%) 


0 . 0 


patp: AAB42 192 


Human ORFX ORF1956 
polypeptide sequence SEQ 
ID NO:3912 - Homo 
sapiens 


2405 


1046/1687 

(62%) 


1284/1687 

(76%) 


0.0 



Table 2F lists the domain description from DOMAIN analysis results against NOV2. 



Table 2F. Domain Analysis of NOV2 



Model 


Domain 


seq-f 


seq- 1 


hmm- f 


hmm- 1 




score 


E-value 


cadherin 


1/9 


329 


423 . 


1 


107 


[] 


89. 


9 


5e-23 


cadherin 


2/9 


437 


535 . 


1 


107 


[] 


94 


9 


1.6e-24 


cadherin 


3/9 


549 


641 . 


1 


107 


[] 


107 


4 


2 . 7e-28 


cadherin 


4/9 


655 


746 . 


1 


107 


[] 


1 03 


9 


3 . 2e-27 


cadherin 


5/9 


760 


848 . 


1 


107 


[1 


76 


9 


4 .3e-l9 


cadherin 


6/9 


862 


951 . 


1 


107 


[] 


80 


0 


4 . 7e-20 


cadherin 


7/9 


965 


1057 . 


1 


107 


[] 


99 


7 


5 .8e-26 


cadherin 


8/9 


1071 


1159 . 


1 


107 


[] 


87 


4 


2 .8e-22 


EGF 


2/6 


1438 


1469 . 


1 


45 


[] 


33 


.3 


5 . 6e-06 


EGF 


3/6 


1478 


1512 . 


1 


45 


[] 


35 


8 


9.8e-07 


laminin_G 


1/3 


1542 


1606 . 


1 


77 


[- 


56 


1 


8 .2e-15 


EGF 


4/6 


1725 


1756 . 


1 


45 


[] 


40 


4 


4 . le-08 


lamininG 


3/3 


1792 


1926 . 


1 


161 


[] 


30 


4 


1.9e-07 


EGF 


5/6 


1949 


1980 . 


1 


45 


[] 


33 


1 


6 . 4e-06 


EGF 


6/6 


1984 


2018 . 


1 


45 


[] 


35 


2 


1 . 5e-06 


HRM 


1/1 


2125 


2182 . 


1 


79 


[J 


75 


6 


1 . le-18 


GPS 


1/1 


2475 


2528 . 


1 


54 


[] 


85 


7 


9 .4e-22 


7tm_2 


1/1 


2535 


2805 . 


1 


273 


[] 


320 


.5 


2e-92 


Sulfate_transp 


1/1 


3532 


3842 - 


1 


328 


[] 


363 


5 


2 . 3e-105 


STAS 


1/1 


3865 


4053 . 


1 


116 


U 


61 


.3 


2e-14 



Alignments of top-scoring domains: 

cadherin: domain 1 of 9, from 329 to 423: score 89.9, E = 5e-23 

(SEQ ID N0-72) ysasvpEnapvGtevltvtAtDaDdplgpNgrirYsilggnp . . . gg 

|+ MII++ II ll + l l + l + l I II++II+ 
NQV2 (SEQ ID NO: 178) 329 YQTL VPENE AAGTAVLR WAQDPD - - AGEAGRLVYS LAALMNS r S LE 373 
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wFrldpdtGdnegi i sttkpLDREei fngeYeLtveAtDadplsaaggsp 

I+III++I I + I++ IIII++ + ++ I I 1+1+ Ml 

3 74 LFSIDPQSGL IRTAAALDRESM- -ERHYLRVTAQDH GSP 410 

plsgtatvtitvl<-* 

II+I++I +11 
411 RLSATTMVAVTVA 423 

cadherin: domain 2 of 9, from 437 to 535: score 94.9, E = 1.6e-24 

(SEQ ID NO: 73) ysasvpEnapvGLevlLvtAtDaDdplgpNgrii Ysilggnp 

| + + + ||+ | ++ | + ++||| | +| |+++| |+++|++ + 

NOV2 (SEQ ID NO : 179) 437 YP.ETLRENVEEG YP T LQLR ATDGD - ■ APPN ANLR YRFVOPP Aa ra-na 49"! 

ggwFrldpdtGdnegi i sttkpLDREei f ngeYeLt veAtDadplsaagg 

+ " I+III++I Ml ++III++ ++III+III+I+++ 

482 AAAFEIDPRSGL ISTSGRVDREHM- -ESYELVVEASDQGQ E 52 0 

spplsgtatvtitVl<-* 

+ I+I+I++I+IIII 

521 PGPRSATVRVHITVL 53 5 

cadherin: domain 3 of 9, from 549 to 641: score 107.4, E = 2.7e-28 
{SEQ ID NO: 74) ysasvpEnapvGtevltvtAtDaDdplgpNgrirYsilggnpggwFr 

l + M + l ++++ | [Minn + || ++| 1++H++1 + 1 + 

NOV2 (SEQ ID NO: 180) 549 YVAQVREDVRPHTWLRVTATDRD- - KDANGLVHYNI I SGNSRGHFA 593 

Idpd tGdnegi i s t tkpLDREei f ngeYeLt veAtDadplsaaggsppl s 

||+ 11+ I +++III 1+ HI I I till 

5 94 IDSLTGE IQWAPLDFEAE- -REYALRIRAQDA GRPPLS 63 0 

.gtatvtitVl<-* 
++|+ |+| 
631 nNTGLAS I QVV 641 , . 

cadherin: domain 4 of 9 , from 655 to 746: score 103.9, E = 3.2e-27 
(SEQ ID NO- 75) ysasvpEnapvGtevltvtAtDaDdplgpNgrirYsilggnpggwFr 

+ + +I | | | | I 1 +I++++I+I I I +1 1 + 1+ I I++I 1+ I 

NOV2 (SEQ ID NO: 181) 655 FQVSVLENAPLGHSVIHIQAVDAD- -HGENARLEYSLTGVAPDTPFV 699 

IdpdtGdnegi is t tkpLDREei fngeYeLtveAtDadplsaaggsppls 

I+++II+ +1+ IIIII+ + I + IM + I + III III 

70 0 INSATGW VSVSGPLDRESV- - EHYFFGVEARDH GSPPLS 73 6 

gtatvtitVl< -* 

+ l+ll+lll 

73 7 ASASVTVTVL 74 6 



cadherin: domain 5 of 9 , from 760 to 848: score 76.9, E = 4.3e-19 
(SEQ ID NO: 76) ysasvpEnapvGtevltvtAtDaDdplgpNgrirYsilggnpggwFr 

1+ + + l + l + lll + l +1 I l + l + l +1+ l + l l + lll ++ 1 + 

NOV2 (SEQ ID NO -.194) 760 YHLRLNEDAAVGTSWSVTAVDRD ANS AI S YQ I TGGNTRNRFA 802 

IdpdtGdnegiisttkpLDREeifngeYeLtveAtDadplsaaggsppls 
| ++ | + | +++ ++ | | |+ + + + |++ |+|+ +| 

8 03 ISTQGGV- -GLVTLALPLDYKQE- -RYFKLVLTASDR ALH 83 8 

gtatvtitVl<-* 
+ ++ | + | +++ 
83 9 DHCYVHINIT 84 8 

cadherin: domain 6 of 9, from 862 to 951: score 80.0, E = 4.7e-20 
(SEQ ID NO: 77) ysasvpEnapvGtevltvtAtDaDdplgpNgrirYsilggnpggwFr 

I l + l I 1+ I I+ + + ++ l + l I I l + l l + l +l ++ l + l I 
NOV2 (SEQ ID NO:195) 862 YSVSVNEDRPMGSTIWISASDDD- -VGENARITY-LLEDN-LPQFR 904 

IdpdtGdnegiisttkpLDREeif ngeYeLt veAtDadplsaaggsppls 
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II l + l 

9 05 IDADSGA- 



I++++III+I + + M * 1 + 1 + 
- ITLQAPLDYEDQ- - VTYTLAITARDN- 



-GIPQKA 941 



gtatvtitVl<-* 

+I++I * I 
94 2 DTTYVEVMVN 951 

cadherin: domain 7 of 9, from 965 to 1057: score 99.7, E = 5.8e-26 
(SEQ ID NO- 78) ysasvpEnapvGtevl tvtAtDaDdplqpNqrirYsilggnp . ggwF 

I++ l + l + l 1+ l + l I++ I I l + l +1 I 1+ I + +1+ ++I I 

NOV2 (SEQ ID NO: 2 07) 9 65 iTGLVSEDAPPFf S v'LQI SATDRD - - AHANGRVQ YTFQNGEDyDGDF 100 9 

r-Tri^i-nrtTiegi i s+- tkpT.DRF.eifngoYeLtveAtDadplsaaggsppl 

l\A +i ++I+++UII+ + 1111 +i + i+ i mi 

1010 TIEPTSGI VRTVRRLDREAV- - SVYELTAYAVDR- GVPPL 104 6 

sgtatvt itvl< - * 
++++++ + | + 
1047 RTPVSIQVMVQ 1057 

cadherin: domain 8 of 9 , from 1071 to 1159: score 87.4, E = 2.8e-22 
(SEQ ID NO -79) ysasvpEnapvGtevl tvtAtDaDdplgpNgrirYsilggnpggwFr 

++++I+II+ 11+ I+++II + I + I +111+ I I I++II + I 

NOV2 (SEQ ID NO: 208) 1071 FE VRVKENS I VGS WAQITAVDPD - - EGPNAHIMYQI VEGNI PELFQ 1115 

IdpdtGdnegiisttkpLDREeifngeYeLtveAtDadplsaaggsppls 

+ | +1+ " ++ II+I++ +II+++I II I II 
1116 MDIFSGE LTALIDLDYEAR- - QEY VIVVQATSA PLV 1149 

gtatvtitVl<~* 

++III++ + 
115 0 S RAT VHVRL V 115 9 



EGF: domain 2 of 6, from 1438 to 1469: score 33.3, E - 5.6e-06 

(SEQ ID NO: 80) CapnnpCsngGt Cvntpggssdnf ggytCeCppGdyylsytGkrC< - 

I +1 II III I +1 llll + l I +M ++ I 
NOV2 (SEQ ID NO: 209) 1438 CYSN- PCRNGGACARREG GYTCVCRPR FTGEDC 



EGF: domain 3 of 6 , from 1478 to 1512: score 35.8, E = 9.8e-07 
(SEQ ID NO: 81) CapnnpCsngGt Cvntpggssdnf ggytCeCppGdyyl sytGkrC<- 

| |+ +| IUII++ |+ II++I+II I ++ l+ll 

NOV2 (SEQ ID NO:210) 1478 CVPG - VCRNGGTCTDAPN GGFRCQCPAG GAFEGPRC 



1469 



1512 



laminin_G: domain 1 of 3, from 1542 to 1606: score 56.1, E = 8.2e-15 
(SEQ ID NO: 82) FRTtepsGlLllgYggtntdrggkkeigdDFlaleLvdGrlevsydl 

| + | ++| | M+ l + l +++ I I II I 1 I I |+ + + + +|+ + 

NOV2 (SEQ ID NO:211) 1542 FATVQQSGLLF- - YNGRLNEKH DFLALELVAGQVRLTYST 1579 



GsghrlrpavvrsgdrvlnDGkWHrveler<-* 
| + ++ ++++ |+| |+| |+|+|++ 

15 8 0 GESN - - T WS PTVPGG - LSDGQWHTVHLRY 



1606 



EGF: domain 4 of 6 , 
(SEQ ID NO: 83) 

NOV2 (SEQ ID NO:335) 1725 



from 1725 to 1756: score 40.4, E - 4.1e-08 

CapnnpCsngGtCvntpgassdnfggytCeCppGdyylsytGkrC<- 

|+++ | |+| |+| + +| +++I+I l+l + I l+l 

CDSG- PCKNSGFCSERWG SFSCDCPVG FGGKDC 1756 



laminin_G: domain 3 of 3 , from 1792 to 1926: score 30.4, E = 1.9e-07 
(SEQ ID NO: 84) FRTtepsGlLllgYggtntdrggkkeigdDFlaleLvdGrlevsydl 

| | |++++|+| + ++ ++ |+ +| +| | |++ 

NOV2 (SEQ ID NO: 33 6) 17 92 FRTRATQGVLM QVQAGPHST LLCQLDRGLLSVTVTR 1827 



GsghrlrpawrsgdrvlnDGkWHrvele . 



. rngrkgtLsVdge 
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Ill |+ ++ + +++M + II + || +++++++| ++ +++I + I 

1828 GSG RASHLLLDQVTVSDGRWHDLRLE 1 qeepggrRGHHVLMVSLDFS 1874 

epskktlsetwdgespsgpdvtsenLdldtppiLyvGGlPeqksvkrrl 

+ + » h| m- i I « » M Mill ++ ' + ► t- 

1875 l FQDTMAVGSEL QGLKVK-QLHVGGLP - - PGSAEEA 19 0 7 

aaistsFkGCirdvsingkpld< - * 

+ + + 111+ I + + + + I + 
1908 PQGLVGC IQGVWLGSTPSG 192 6 

EGF: domain 5 of 6 , from 194 9 to 1980: score 33.1, E - 6.4e-06 
( seQ m NO- 95) C^pnnpCsngOtCvntpggssdr f ggy<- GeCppCdyyl sytGkrC< - 

| |++ || + + |++ +++ +++I+I+I I I l + I 

NOV2 (SEQ ID NO: 337) 1949 CASG-PCPPHADCRDLWQ TFSCTCQPG YYGPGC 1980 

EGF: domain 6 of 6 , from 1984 to 2018: score 35.2, E - 1.5e-06 
(SEQ ID NO: 86) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< - 

| +| | | + | | |+ +| | + +| I I | + | I I I++I 

NOV2 (SEQ ID NO: 338) 1984 CLLN- PCQNQGSCRHLPG APHGYTCDCVGG YFGHHC 2018 

HRM: domain 1 of 1, from 2125 to 2182: score 75.6, E - l.le-18 
(SEQ ID NO: 87) glyCpatwDgilCWPrTpaGtlvvvpCPdyf sGf nydttgedf sngn 

+++||++ + + +| | + |++| + |++l I I 1 + 
NOV2 (SEQ ID NO:339) 2125 YDACPKSLRSGVWWPQTKFGVLATVPCPRGALGA 2158 

asRnCtenGwwerhpnsnwpwpdytnCtspey< - * 

1+1 l + l ++I II++IMII + 

' 215 9 AVRLCDEAQGWL EPDLFNCTSPAF 2182 

GPS: domain 1 of 1, from 2475 to 2528: score 85.7, E - 9.4e-22 
(SEQ ID NO-88) snpiCvf Wdesel . . slgvWstdrGCelvetskpshttCsCnHLTsF 

|++| | 1+1 I I + + + l I l ++ l + l I I + + + I + ++ l 

NOV2 (SEQ ID NO:340) 2475 SKAICVQWDPPGLaeQHGVWTA- RDCELVHRNG- SHARCRCSRTGTF 2519 

AvLmdvspn< - * 

+1111+11+ 

NOV2 2 52 0 GVLMDAS PR 252 8 

7tm_2: domain 1 of 1, from 2535 to 2805: score 320.5, E = 2e-92 
(SEQ ID NO: 89) allLkviytVGyslSsLvcLl laiaif llf RkLrctRnylHmNLf Is 

++|| | ++|++++| +++|+|++| | + |++| + |+ + + II I ++ 
NOV2 (SEQ ID NO:341) 2535 LELLAVFTHVWAVS - VAALVLTAAILLSLRSLKSNVRGIHANVAAA 2580 

f iLralsfLigdavllnsg Ckv 

+ + + + | + | | + | + + + + + | + + + + + + + + + + + + +++++++ |+ + 
2581 LGVAELLFLLGIHRTHNQVqdqgqgtcvlmtllaqeawgqnsgselvCTA 2 63 0 

vavf IhYf f laNFfWmLvEGlYLytLlvvtvevf f serkrlwwYlliGWG 

I I++II I I I I++I + I++I II + II++ i I+ + + +1+ + + +I+ + +I I I 

2631 VAILLHYFFLSTFAWLFVQGLHLYRMQ VEPRNVDRGAMRFYHALGWG 2677 

vPavfvtiwaivrpdkygpilaegpagygnegcCWlsndtnsgfwWiikG 
|| ||+ +++ + +++|+ IIII+ + +M + I ++ +++|+ + +| 

2678 VPAVLLGLAVGLDPE GYGNPDFCWISV- -HEPLIWSFAG 2714 

PilliilvNf if f inilriLvqKlridslspqtgetdqyrkkrlvkstLl 
|+ + |+|++| +|++++|+ ++ + + ++++|+ | +++I++I 
2715 PWLVIVMNGTMFLLAARTSCSTGQ REAKKTSALR TLRSSFL 2756 

LlPLLGvtwilf IfapedqsqGtlslvf lylf liLnSfQGf fVavlYCf 1 
|| + | + + | +++ | + | ++ + + |+|+| |+++|+ +| |+ | +I+I+I 

2757 L L LL V S AS WL FGLL A VNH SILAFHYLHAGLCGLQGLAVLLLFCVL 2801 

NgEV< - * 

I + 
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2802 NADA 2805 

Sulfate__transp: domain 1 of 1, from 3532 to 3842: score 363.5, E = 2.3e-105 
(SEQ ID NO: 90) lGHRLGf Lvef ISravisGFmaGaAi 111 lsQLkgllGlsnlf trh 

III +| | + |++| I+ + + + |+ + + +| |+ + + +| | | |+ + +| 1+ + + +I 
NOV2 (SEQ ID NO: 342) 3532 LGLIHFGFWTYLSEPLVRGYTTAAAVQVFVSQLKYVFGLH- -LSSH 3576 

sgivsvlralfdlvdnlhdf lkwnwatlvigisf Li f Lli ikllpnpkkr 
|| + | ++ + + + + + +|+ +■ ++ | + |+ + + + + ++ 1 ++|||+ + 

3 5 7 7 SGPiiSLI YT VLE VCWKLP QSKVGT VVTAAVAG WL VV~ ^KLLN DK 3620 

vvv-i f wvpapapLvavil aTl i syl f nrhkl sdrygvp \ vGeipsGlppp 
+ ++ | + | ++ | + +|+| |+| | | + +I++I+ I++I l + l I I I I I 
3621 LQQQLPM PI PGELLTLIGATGI S YGM GLKHRFEVDVVGNI PAGLVPP 3667 

slPrinlspstlldllpialalAlvgllesilcaksf akikgykiDsNkE 
| +++ | + + + + + ++ | I + M++ +1+ +1 II ++M++III + I 

3668 VAPNTQLFSKLVGSAFTI AWGFAIAISLGKIFALRHGYRVDSNQE 3713 

LvAqGiaNIvgslfggypatgsf sRSavNvkaGakTqLSgivmavwllv 
| | | + | + +|++|+ | ++|+++| | | | + | ++++ | +++ |++| + +++++ ||+ 
3 714 LVALGLSNLIGGIFQCFPVSCSMSRSLVQESTGGNSQVAGAISSLFILLI 3 7 63 

lLf ltplleyiPmavLaaliivaligmLidwselirllwklsklDf liwl 

++ |+ |++ +I + IIIIIMII + MII+++I+++ III ++ I MM 

3 7 64 I VKLGELFHDLPKAVLAAI I I VNLKGMLRQLSDMRS - LWKANRADLLIWL 3 812 

at f f gtvf vdNleiGvl vGVaiS 1 1 f 1 i 1 rv< - * 

+ | | |+ + + | I++I+I++I I I + + + 

3813 VT FT AT I LLN - LDLGL W AVI FS LLL VWRT ^842 

STAS: domain 1 of 1, from 3865 to 4053: score 61.3, E = 2e-14 

(SEQ ID NO -91) yieaetipgievlilrlsGpLdf anae . Ikerllraiaegperk . . . 

i 1 1++ i+ +++i i+ ++i 1 1 1 1 + i + ++ + ++ 

NOV2 (SEQ ID NO-343) 3865 YSEAKEVRGV- - KVFRSS ATVYFANAEf YSDALKQRCGVD Vdf 1 3906 



+ + + + + + + + + + + + + +++++ +++ ++ + +++ +++++ + + 

3907 isqkkkllkkqeqlklkqlqkeeklrkqagpllsaclapqqvssgdkmed 3956 

kielrhvilDlsaVsf iDssGlgaLle 

+ +++++++ +++++ + + ++++ + +|||| |+| 1+1+ I I++ 
3957 atangqedskapdgs tlkalglpQPDFHSLILDLGALSFVDTVCLKSLKN 4006 

lykelkkrGvelvLvgpspevrrtlelLGlddligke.kifptvaeA<-* 
++++++ + II++++ ++ | M+ + + + +I + + + + +|++|++| 
4 0 07 I FHDFRE I EVEVYMAACHS P WSQLEAGH FFDAS I TKkHLFAS VHDA 4 0 53 



The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients such as Mucopolysaccharidosis type IX; Colorectal cancer, 
hereditary nonpolyposis, type 2;Turcotsyndrome with glioblastoma, 276300; Muir-Torre 
family cancer syndrome, 158320; Neurofibromatosis type 1 and leukemia; Hemolytic anemia 
due to glutathione peroxidase deficiency; Epidermolysis bullosa dystrophics dominant, 
131750; Epidermolysis bullosa dystrophic^ recessive, 226600; Epidermolysis bullosa, 
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pretibial, 131850; Metaphyseal chondrodysplasia, Murk Jansen type, 156400; Colorectal 
cancer; Hepatoblastoma; Pilomatricoma; Ovarian carcinoma, endometrioid type. 

The protein similarity information for the invention(s) suggest that this gene may function 
as MEGF, Flamingo or cadherin family genes in the tissues in which it is expressed and in the 
pathologies in which it has been implicated (Tissue expression and disease association 
section). Therefore, the nucleic acids and proteins ot the invention are useful in potential 
therapeutic applications implicated in various pathologies/disorders described previously 
and/or other pathologies/disorders associated with the tissues in which it is expressed, as well 
as disorders that MEGF, Flamingo and cadherin family members have been implicated. This 
gene is expressed in the following tissues: Thalamus, Fetal Brain. Since this protein's 
transcript was found in brain tissue, the gene encoding for it may be implicated in the 
following (but not limited to) neurodegenerative disorders: Dementia, Amyothrophic Lateral 
Sclerosis, Alzheimer Disease, Dystonia, Optic Atrophy and Huntington Disease. Additional 
disease indications and tissue expression for NOV2 and NOV2 variants, if available, are 
presented in the Examples. 

Screening exploits 5'-end single-pass sequence data obtained from a pool of cDNAs 
whose sizes exceed 5 kb. Using this screening procedure, five known and nine new genes for 
proteins with multiple EGF-like-motifs from 8000 redundant human brain cDNA clones were 
identified. These new genes were found to encode a novel mammalian homologue of 
Drosophila fat protein, two seven-transmembrane proteins containing multiple cadherin and 
EGF-like motifs, two mammalian homologues of Drosophila slit protein, an unidentified 
LDL receptor-like protein, and three totally uncharacterized proteins. The organization of the 
domains in the proteins, together with their expression profiles and fine chromosomal 
locations, has indicated their biological significance, demonstrating that motif-trap screening 
is a powerful tool for the discovery of new genes that have been difficult to identify by 
conventional methods. Genomics 1998 Jul 1 ;51(l):27-34 PMID: 9693030, UT: 98360089 

Flamingo, a seven-pass transmembrane cadherin, regulates planar cell polarity under the 
control of Frizzled. A seven-pass transmembrane receptor of the cadherin superfamily, 
designated Flamingo (Fmi), localized to cell-cell boundaries in the Drosophila wing. In the 
absence of Fmi, planar polarity was distorted. Before morphological polarization of wing 
cells along the proximal-distal (P-D) axis, Fmi was redistributed predominantly to proximal 
and distal cell edges. This biased localization of Fmi appears to be driven by an imbalance of 
the activity of Frizzled (Fz) across the proximal/distal cell boundary. These results, together 

with phenotypes caused by ectopic expression of fz and fmi, suggest that cells acquire the P- 
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D polarity by way of the Fz-dependent boundary localization of Fmi. Cell 1999 Sep 
3;98(5):585-95 PM1D: 10490098, Ui: 99418630 

The various functions of MEGF, Flamingo and cadherin family members include, but are 
not limited to cell to cell adhesion, cell to matrix adhesion, receptor-ligand interactions, 
5 immunological functions, vaso-permeability, cell recognition, tissue morphogenesis, cell 
proliferation, invasion and metastasis of malignant tumors. 

Cell-cell and.cell-mati ix interactions that involve adhesion molecules like cadhei ins are 
important in many developmental processes. Cadherins mediate homophilic, calcium- 
dependent cell-cell adhesion in a wide variety of tissues and are important regulators of 
10 morphogenesis, and loss of function may be involved in the invasion and metastasis of 
malignant tumors. (OMIM ID600976) 

NOV3 

A disclosed NOV3 nucleic acid (SEQ ID NO:5) of 1438 nucleotides (also referred to 
as CG55806-01) encoding a novel Coagulation Factor IX Precursor-like protein is shown in 
15 Table 3A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 2-4 and ending with a TAA codon at nucleotides 1 1 84-1 1 86. Putative 
untranslated regions are found upstream from the initiation codon and downstream from the 
termination codon, and are underlined. The start and stop codons are shown in bold letters in 
Table 3A. 

20 _ _ 

Tabic 3A. NOV3 nucleotide sequence (SEQ ID NO:5). 

TATGCAGCGCGTGAACATGATCATGGCAGAATCACCAGGCCTCATCACCATCTGCCTTTTAGGA 
TATCTACTCAGTGCTGAATGTACAGTTTTTCTTGATCATGAAAACGCCAACAAAATTCTGAATC 
GGCCAAAGAGGTATAATTCAGGTAAATTGGAACAGTTTGTTCAAGGGAACCTTGAGAGAGAATG 
TCTGGAGGAAAAGTGTAGTTTTGAAGAAGCACGAGAAGTTTTTGAAAACACTGAAAGAACAACT 
GAATTTTGGAAGCAGTATGTTGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCA 
GTTGCAAGGATGACATTAATTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTG 
TGAATTAGATGTGGACTATGTAAATTCTACTGAAGCTGAAACCATTTTGGATAACATCACTCAA 
AGCACCCAATCATTTAATGACTTCACTCGGGTTGTTGGTGGAGAAGATGCCAAACCAGGTCAAT 
TCCCTTGGCAGGTTGTTTTGAATGGTAAAGTTGATGCATTCTGTGGAGGCTCTATCGTTAATGA 
AAAATGGATTGTAACTGCTGCCCACTGTGTTGAAACTGGTGTTAAAATTACAGTTGTCGCAGGT 
GAACATAATATTGAGGAGACAGAACATACAGAGCAAAAGCGAAATGTGATTCGAATTATTCCTC 
ACCACAACTACAATGCAGCTATTAATAAGTACAACCATGACATTGCCCTTCTGGAACTGGACGA 
ACCCTTAGTGCTAAACAGCTACGTTACACCTATTTGCATTGCTGACAAGGAATACACGAACATC 
TTCCTCAAATTTGGATCTGGCTATGTAAGTGGCTGGGGAAGAGTCTTCCACAAAGGGAGATCAG 
CTTTAGTTCTTCAGTACCTTAGAGTTCCACTTGTTGACCGAGCCACATGTCTTCGATCTACAAA 
GTTCACCATCTATAACAACATGTTCTGTGCTGGCTTCCATGAAGGAGGTAGAGATTCATGTCAA 
GGAGATAGTGGGGGACCCCATGTTACTGAAGTGGAAGGGACCAGTTTCTTAACTGGAATTATTA 
GCTGGGGTGAAGAGTGTGCAATGAAAGGCAAATATGGAATATATACCAAGGTATCCCGGTATGT 
CAACTGGATTAAGGAAAAAACAAAGCTCACTTAA TGAAAGATGGATTTCCAAGGTTAATTCATT 
GGAATTGAAAATTAACAGGGCCTCTCACTAACTAATCACTTTCCCATCTTTTGTTAGATTTGAA 
TATATACATTCTATGATCATTGCTTTTTCTCTTTACAGGGGAGAATTTCATATTTTACCTGAGC 
AAATTGATTAGAAAATGGAACCACTAGAGGAATATAATGTGTTAGGAAATTACAGTCATTTCTA 
AGGGCCCAGCCTTGACAAATTGTGAGTAAA 
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The NOV3 disclosed in this invention maps to chromosome X. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 1047 of 1047 bases (100%) identical to a gb:GENBANK- 
5 ID: A 1 3997|acc:A 1 3997. 1 mRNA from Homo sapiens (H.sapiens mRNA for factor IX). 

A disclosed NOV3 polypeptide (SEQ ID NO:6) encoded by SEQ ID NO:5 has 394 
amino acid residues and is presented in Table 3B using the one-letter amino acid code. 
SignalP, Psort and/or Hydropathy results predict that NOV3 The results predict that this 
sequence is likely to be localized extracellularly with a certainty of 0.5947. In an alternative 
10 embodiment, NOV3 is likely to be localized to the lysosome (lumen) with a certainty of 
0.1900, or to the endoplasmic reticulum (membrane) with a certainty of 0.1000, or to the 
endoplasmic reticulum (lumen) with a certainty 0.1000. The most likely cleavage site for a 
NOV3 peptide is between amino acids 25 and 26, i.e., at the dash between amino acids LLS- 
AE. 

15 ( _ 

Table 3B. Encoded NQV3 protein sequence (SEQ ID NO:6). 

MQRVNMIMAESPGLITTCLT.GYLLSAECTVFLDHENANKILNRPKRYNSGKLEEFVQGNLEREC 
LEEKCSFEEAREVFENTERTTEFWKQYVDGDQCESNPCLNGGSCKDDINSYECWCPFGFEGKNC 
ELDVDYVNSTEAETILDNITQSTQSFNDFTRWGGEDAKPGQFPWQWLNGKVDAFCGGSIVNE 
KWIVTAAHCVETGVKITWAGEHNIEETEHTEQKRNVIRI I PHHNYNAAINKYNHDIALLELDE 
PLVLNSYVTPICIADKEYTNIFLKFGSGYVSGWGRVFHKGRSALVLQYLRVPLVDRATCLRSTK 
FTIYNNMFCAGFHEGGRDSCQGDSGGPHVTEVEGTSFLTGIISWGEECAMKGKYGI YTKVSRYV 
NWIKEKTKLT 



The full amino acid sequence of the protein of the invention was found to have 264 of 
264 amino acid residues (100%) identical to, and 264 of 264 amino acid residues (100%) 
similar to, the 461 amino acid residue ptnr:SWISSPROT-ACC:P00740 protein from Homo 
20 sapiens (Human) (COAGULATION FACTOR IX PRECURSOR (EC 3.4.21.22) 
(CHRISTMAS FACTOR)). 

In a further search of public sequence databases, NOV3 was found to have homology 



to the amino acid sequences shown in the BLASTP data listed in Table 3C. 



Table 3C. BLASTP results for NOV3 




Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr:SWISSPROT- 
ACC:P00740 


Coagulation factor IX 
precursor (EC 3.4.21.22) 
(Christmas factor) - 
Homo sapiens 


461 


264/264 
(100%) 


264/264 
(100%) 


2 . Oe-219 


ptnr : REMTREMBL- 
ACC:CAA00205 


FACTOR IX - Homo sapiens 


461 


264/264 
(100%) 


264/264 
(100%) 


2 . Oe-219 
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ptnr : SPTREMBL- 
ACC : Q95ND7 


COAGULATION FACTOR XI - 
Pan troglodytes 


461 


263/264 
(99%) 


264/264 
(100%) 


4 .2e-219 


ptnr : SPTREMBL- 
ACC:Q14316 


F9 (COAGULATION FACTOR 
IX (PLASMA 
THROMBOPLAST I C 
COMPONENT, CHRISTMAS 
DISEASE, HAEMOPHILIA B) ) 
(FACTOR IX) - Homo 
sapiens 


456 


264/264 
(100%) 


264/264 
(100%) 


8 . 9e-217 


ptnr : REMTREMBL- 
ACC :CAA016 0 7 


FACTOR IX PROTEIN - Homo 
sapiens 


456 


262/264 
(99%) 


262/264 
(99%) 


1. 7e-215 



The homology of these sequences is shown graphically in the ClustalW analysis 
shown in Table 3D. The NOV3 polypeptide is provided in lane 1 . 



Tabic 3D. ClustalW Analysis of NOV3 



1) 


NOV3 


(SEQ 


ID 


NO 


6) 


2) 


P00740 


(SEQ 


ID 


NO 


92) 


3) 


CAA00205 


(SEQ 


ID 


NO 


93) 


4) 


Q95ND7 


(SEQ 


ID 


NO 


94) 


5) 


Q14316 


(SEQ 


ID 


NO 


95) 


6) 


CAA01607 


(SEQ 


ID 


NO 


96) 




1 


10 

1 ■ • 1 




20 
1 - • • 


■ 



■ I • 



. I 



NOV3 

P00740 

CAA00205 

Q95ND7 

Q14316 

CAA01607 



NOV3 

P00740 

CAA00205 

Q95ND7 

Q14316 

CAA01607 



MQRVNMIMAESPGLITICLLGYLLSAECTVFLDHENANKILNRPKRYNSGKLEEFVQGNLERECgEEKCSFEEAREVFE 
MQRVNMIMAESPGLITICLLGYLLSAECTVFLDHENANKrLNRPKRYNSGKLEEFVQGNLERECMEEKGSFEEAREVFEN 
MQRVNMIMAESPGLITICLLGYLLSAECTVFLDHENANKILNRPKRYNSGKLEEFVQGNLERECMEEKCSFEEAREVFEN 
MQRVNMIWAESPGLITIGLLGYLLSAECTVFLDHENANKILNRPKRYNSGKLEEFVQGNLERECMEEKCSFEEAREVFEN 
IMAESPGLITICLLGYLLSAECTVFLDHENANKILNRPKRYNSGKLEEFVQGNLERECMEEKCSFEEAREVFEN 
TMAKSPGLITICLLGYLLSAECTVFLDHENANKILNRPKRYNSGKLEEFVQGNLERECMEEKCSFEEAREVFEN 



110 
. . I . . 



120 
I 



130 



TERTTEFWKQYVDGDQCESNPCLNGGSCKDDINSYECWCPFGFEGKNCELD 
TERTTEFWKQYVDGDQCESNPCLNGGSCKDDINSYECWCPFGFEGKNCELDVTCNIKNGRCEQFCKNSADNKWCSCTEG 
fTERTTEFWKQYVDGDQCESNPCLNGGSCKDDINSYECWCPFGFEGKNCELDVTCNIKNGRCEQFCKNSAPN 

i^rtte'fwkqyvdgdqcesnpclnggsckdpinsYe 

terttefwkqyvdgdqcesnpclnggsckddinsyecwcpfgfegknceldvtcnikngrceqfcknsadnkvvcscteg 
terttefwkqyvdgdqcesnpclnggsckddinsyecwcpfgfegknceldvtcnikngHceqfcknsadnkwcscteg 



230 




m 



310 

. . I . . 



320 



NOV3 

P00740 

CAA00205 

Q95ND7 

Q14316 

CAA01607 



NOV3 

P00740 

CAA00205 

Q95ND7 

Q14316 

CAA01607 



NOV3 

P00740 

CAA002 05 

Q95ND7 

Q14316 

CAA01607 



j/vlngkvdafcggsivnekwivtaahcvetgvkitwageh^^ 

qwlngkvdafcggsivnekwivtaahcvetgvkitwagehnieetehteqkrnviriiphhnynaainkynhdialle 
qvvlngkvdafcggsivnekwivtaahctetgvkitwagehnieetehteqkrnviriiphhnynaainkynhdia^ 
qwlngkvdafcggsivnekwivtaahcv^gvkitvvagehnieetehteqkrnviriiphhnynaainkynhdialle 
qwlngkvdafcggsivnekwivtaahcvetgvkitwagehnieetehteqkrnviriiphhnynaainkynhdialle 
qwlngkvdafcggsivnekwivtaahcvetgvkitwagehnieetehteqkrnviriiphhnynaainkynhdialle 



370 

. . I . . 



380 



■ i • 



390 

.1. . 



I - 



400 

- ■ I 



ldeplvlnsyvtpiciadkeytniflkfgsgyvsgwgrvfhkgrsalvlqylrvplvdratclrstkftiynnmfcagfh 
ldeplvlnsyvtpiciadkeytniflkfgsgyvsgwgrvfhkgrsalvlqylrvplvdratclrstkftiy^fcagfh 

DEPLVLNSYVTPICIADKEYTNIFLKFGSGYVSGWGRVFHKGRSALVLQYLRVPLVDRATeLRSTKFTIYNNM'FCAGFH 
DEPLVLNSYVTPICIADKEYTNIFLKFGSGYVSGWGRVFHkGRSALVLQYLRVPLVDRATCLRSTKFTIYI^FCAGFH 
DEPLVLNSYVTPICIADKEYTNIFLKFGSGYVSGWGRVFHKGRSALVLQYLRVPLVDRATCLRSTKFTIYNNM'FCAGFH 
T.nKPT.VLMaYVTPICIADKEYTNIFLKFGSGYVSGWGRVFHKGRSALVLQYLRVPLVDRATCLRSTKFTIYNNMFCAGggH 



420 

. . I . . 



430 
. . I . . 



■ I • 



450 



■ f ■ 



460 

■ - I - 



EGGRDSCQGDSGGPHVTEVEGTSFLTGIISWGEECAMKGKYGIYTKVSRYVNWIKEKTKLT 
EGGRDSCQGDSGGPHVTEVEGTSFLTGIISWGEECAMKGKYGIYTKVSRYVNWIKEKTKLT 
EGGRD S CQGDS GG PHVTE VEGTS FLTG IIS WGEE CAM KGKYG I YTKVS RYVNW I KE KTKLT 
EGGRDS CQGDS GG PHVTE VEGT S FLTG IIS WGEE CAM KGKYG I YTKVS RYVNW IKE KTKLT 
EGGRDSCQGDSGGPHVTEVEGTSFLTGIISWGEECAMKGKYGIYTKVSRYVNWIKEKTKLT 
EG^RDSCQGDSGGPHVTEVEGTSFLTGI ISWGEECAMKGKYGIYTKVSRYVNWIKEKTKLT 
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BLAST analysis was performed on sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 3E. 



Table 3E. Patp BLASTP Analysis for NOV3 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAP50311 


Sequence of human 
factor IX, encoded by 
DNA FIX - Homo sapiens 


461 


264/264 
(100%) 


264/264 
(100%) 


1 . 6e-2l9 


patp : AAP5 03 02 


Sequence of human 
factor IX - Homo 
sapiens 


461 


264/264 
(100%) 


264/264 
(100%) 


1 . 6e-219 


p'atp:AAY97295 


Human clotting factor 
IX - Homo sapiens 


461 


264/264 
(100%) 


264/264 
(100%) 


1 . 6e-219 


patp:AAB60281 


Human factor IX (hFIX) 
protein - Homo sapiens 


461 


264/264 
(100%) 


264/264 
(100%) 


1 . 6e-219 


patp:AAP50019 


Sequence of human 
factor IX - Homo 
sapiens 


461 


263/264 
(99%) 


263/264 
(99%) 


1 . le-218 



Table 3F lists the domain description from DOMAIN analysis results against 



NOV3. 



PSSMs producing significant alignments: 



Table 3F. Domain Analysis of NQV3 



Score (bits) Evalue 



gla 
EGF 
EB 

trypsin 



77.4 
32.7 
-14 . 5 
313 . 9 



2.9e-19 
8 .5e-06 
5.4 

7 .le-99 



Alignments of top-scoring domains: 

gla: domain 1 of 1 , from 52 to 93: score 77.4, E = 2.9e-19 

(SEQ ID NO * 9 7 ) leelrkgnlerEc leEvCeleeArEi f edtegtqef wrkYyd< - * 

||| ++ +||||||||||+l++lllll+ll+ll+i+lll++l+l 

N0V3 (SEQ ID NO: 344) 52 LEEFVQGNLERECLEEKCSFEEAREVFENTERTTEFWKQYVD 93 



EGF: domain 1 of 1 , 
(SEQ ID NO: 98) 

N0V3 (SEQ ID NO: 345) 97 



EB: domain 1 of 1, 
(SEQ ID NO: 99) 

NOV3 (SEQ ID NO: 346) 79 



from 97 to 128: score 32.7, E = 8.5e-06 
CapnnpCsngGtCvntpggssdnfggytCeCppGdyylsytGkrC<- 

| +| | | + | | I I + + +1 + 1 III +11 + 1 

CESN- PCLNGGSCKDDIN SYECWCPFG FEGKNC 12 8 



from 79 to 128: score -14.5, E = 5.4 

CpsgqVevnGeCvkkvaiGetGClaseQCpgrwpGSqCidgm. . . .C 
. * +| + | +|+ |++ |+++ |++ | | | +++ +| 
' ENTERTTEFWKQYVDGDQ- CESNP - CLN GGSCKDDInsyeC 117 



qCpeGf tavnGvC< - 

II II + +1 
118 WCPFGF- -EGKNC 



128 




.i.o o 33 e ehi- ,., ioisos 



(SEQ 
NOV3 (SEQ 


ID NO: 100) 
ID NO: 34 7) 


160 


IvGGreaqpgsf gsPwqvslqvrsgggsrkhf CGGsLisenwVLTAA 

' +| | |++| + | | + | 1 1 I 1 1+ + 1 1 1 1 I+ + +I + I++I 1 1 

VVGGEDAKPGQF - - PWQWLNGKV DAFCGGS I VNEKWI VTAA 


199 






200 


HCvsgaasapassvrVSlsvrlGehnlsltegteqkf dvkktiivHpnyn 

|||+ + + + +| ++| 1 1 I+++I 1 1 1 1 I++I + 1 l + l III 
HCVET- -GVK ITV VAGEHNIEETEHTEQKRNVIR- I IPHHNYN 


239 






240 


pdtldngaYdnDiALlkLkspgvtlqdtvrpicLps . . .assdlpvGttc 
+ | + | | | | |+|++| + |+++| | | |+++++ ++ |+ | + + 

AAINK YNHDI ALLELBEP - L> V LNS YVTPIC iADkeyTN I FLKFG - SG 


284 






28 5 


t vs GwGrrp t kn 1 g . 1 scit Lqev^'pwr.r et Cr? ayeyggtdPkv? f vt 
+ 111111 + + + l + + + + l l ++ ll + t + l + l 1 ++ ++ I 

\rtrr>r*T*irrr> 17i?uvPt-OTiT UT fiVT DUDT UnPJlTPT.R^ TKPT TY 
YVSGWGK — V r rHs.L»IToA-l-i VJLiy i J_iK V fLt V *_J_irio ±r\.r± ± i 


324 






325 


dnmiCagal . ggkdaCqGDSGGPEvcsdgnrdgrwelvGivSwGsygCar 

+ M + III+ +M + I + IIIIIIII + I++ l + +I + II + III + li 

NNMFCAGFHeGGRDSCQGDSGGPHVTEVE GTS FLTGI I SWG - EECAM 


370 






371 


gnkPGvytrVssyldWI< - * 

++I+I+II+II+I++II 

KGKYGIYTKVSRYVNWI 3 87 





The Coagulation Factor TX Precursor disclosed in this invention is expressed in at 
least the following tissues: Adrenal Gland/Suprarenal gland, Artery, Bone, Brain, Colon, 
Lung, Mammary gland/Breast, Pituitary Gland, Placenta, Spleen, Substantia Nigra, Testis, 
5 Thalamus, Thyroid, Uterus, and Whole Organism. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: Hemophilia B and other diseases, disorders and 
10 conditions of the like. Additional disease indications and tissue expression for NOV3 and 
NOV3 variants, if available, are presented in the Examples. 

Hemophilia B or Christmas disease is an X-l inked condition caused by absent or 
reduced levels of functional coagulation factor IX. Based upon the peptide sequence of 

15 bovine factor IX, Jagadeeswaran et al. (Somat Cell Mol Genet 1984;10:465-73) synthesized a 
1 7-base pair oligonucleotide probe to screen a human liver cDN A library. A recombinant 
clone was identified with a 917-nucieotide insert whose sequence corresponds to 70% of the 
coding region of human factor IX. This factor IX cDNA was used to probe restriction 
endonuclease digested human DNA to identify a Taq I polymorphism associated with the 

20 genomic factor IX gene as well as to verify that there is a single copy of this gene per haploid 
genome. The factor TX cDNA was also used to map the locus for factor IX to a region from 
Xq26 to Xqter. The cloning of human factor IX cDNA and identification of a Taq I 
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polymorphism and its regional localization will provide a means to study the molecular 
genetics of hemophilia B and permit linkage analysis with nearby loci. 



NOV4 

5 The NOV4 (alternatively referred to as CG55936-01) nucleic acid of 1 108 nucleotides 

(SEQ ID NO:7) encodes a novel carbonic anhydrase IV precursor-like protein and is shown 
in Table 4A. An open reading frame for the mature protein was identified beginning with a 
ATG initiation codon at nucleotides 38-40 and ending with a TGA codon at nucleotides 
1046-1048. Putative untranslated regions upstream from the start codon and downstream 

10 from the termination codon are underlined in Table 4A. The start and stop codons are in bold 
letters. 



Table 4A. NQV4 Nucleotide Sequence (SEQ ID NQ:7) 

CGACCCCGGCTCAGAGGACTCTTTGCTGTCCCGCAAGA TGCGGATGCTGCTGGCGCTCCTGGCCCTCTCCGCGGCG 
CGGCCATCGGCCAGTGCAGAGTCACACTGGTGCTACGAGGTTCAAGCCGAGTCCTCCAACTACCCCTGCTTGGTGC 
CAGTCAAGTGGGGTGGAAACTGCCAGAAGGACCGCCAGTCCCCCATCAACATCGTCACCACCAAGGCAAAGGTGGA 
CAAAAAACTGGGACGCTTCTTCTTCTCTGGCTACGATAAGAAGCAAACGTGGACTGTCCAAAATAACGGGCACTCA 
GTGATGATGTTGCTGGAGAACAAGGCCAGCATTTCTGGAGGAGGACTGCCTGCCCCATACCAGGCCAAACAGTTGC 
ACCTGCACTGGTCCGACTTGCCATATAAGGGCTCGGAGCACAGCCTCGATGGGGAGCACTTTGCCATGGAGATGCA 
CATAGTACATGAGAAAGAGAAGGGGACATCGAGGAATGTGAAAGAGGCCGAGGACCCTGAAGAGGAAATTGCGGTG 
CTGGCCTTTCTGGTGGAGATCGGGAGAATGAACTGGCCACCACCACTGGCTCCCTGCAGACTTTCTCAAGACCCTT 
CCCTCCCTTTCCAGGCTGGAACCCAGGTGAACGAGGGCTTCCAGCCACTGGTGGAGGCACTGTCTAATATCCCCAA 
ACCTGAGATGAGCACTACGATGGCAGAGAGCAGCCTGTTGGACCTGCTCCCCAAGGAGGAGAAACTGAGGCACTAC 
TTCCGCTACCTGGGCTCACTCACCACACCGACCTGCGATGAGAAGGTCGTCTGGACTGTGTTCCGGGAGCCCATTC 
AGCTTCACAGAGAACAGATCCTGGCATTCTCTCAGAAGCTGTACTACGACAAGGAACAGACAGTGAGCATGAAGGA 
CAATGTCAGGCCCCTGCAGCAGCTGGGGCAGCGCACGGTGATAAAGTCCGGGGCCCCGGGTCGGCCGCTGCCCTGG 
GCCCTGCCTGCCCTGCTGGGCCCCATGCTGGCCTGCCTGCTGGCCGGCTTCCTGCGATGATGGCTCACTTCTGCAC 
GCAGCCTCTCTGTTGCCTCAGCTC TCCAAG T TCCAG GC TTCCGG 



The NOV4 of the invention maps to chromosomes 1 7. 
15 In a search of sequence databases, it was found, for example, that the NOV4 nucleic 

acid sequence of this invention has 586 of 608 bases (96%) identical to a gb:GENBANK- 
lD:HUMCAlVA|acc:M83670.1 mRNA from Homo sapiens (Human carbonic anhydrase IV 
mRNA, complete cds). 

The NOV4 polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 is 336 amino acid 
20 residues in length and is presented using the one-letter amino acid code in T able 4B. The 

SignalP, Psort and/or Hydropathy results predict that NOV4 has a signal peptide and is likely 
to be localized in the plasma membrane with a certainty of 0.9 1 90. In alternative 
embodiments, a NOV4 polypeptide is located to the lysosome membrane with a certainty of 
0.2000, the endoplasmic reticulum membrane with a certainty of 0.1000, or the endoplasmic 
25 reticulum lumen with a certainty of 0.1000. The SignalP predicts a likely cleavage site for a 
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NOV4 peptide is between amino acid positions 19 and 20, i.e. at the dash in the sequence 
ASA-ES. 



Table 4B. Encoded NOV4 Protein Sequence (SEQ ID NQ:8) 

MRMLLALLALSAARPSASAESHWCYEVQAESSNYPCLVPVKWGGNCQKDRQSPINIVTTKAKVDKKLGRFFFSGY 
DKKQTWTVQNNGHSVMMLLENKASISGGGLPAPYQAKQLHLHWSDLPYKGSEHSLDGEHFAMEMHIVHEKEKGTS 
RNVKEAQDPEDEIAVLAFLVEIGRMNWPPPLAPCRLSQDPSLPFQAGTQVNEGFQPLVEALSNIPKPEMSTTMAE 
SSLLDLLPKEEKLRHYFRYLGSLTTPTCDEKWWTVFREPIQLHREQILAFSQKLYYDKEQTVSMKDNVRPLQQL 
GQRTVIKSGAPGRPLPWALPALLGPMLACLLAGFLR 

5 The full amino acid sequence of the disclosed protein of the invention has 172 of 1 73 

amino acid residues (99%) identical to, and 172 of 173 amino acid residues (99%) similar to, 
the 312 amino acid residue ptnr:SWISSNEW-ACC:P22748 protein from Homo sapiens 
(Human) (CARBONIC ANHYDRASE IV PRECURSOR (EC 4.2.1. 1) (CARBONATE 
DEHYDRATASE IV) (CA-IV)). 
10 The amino acid sequence of NOV4 has high homology to other proteins as shown in 



Table 4C. 



Tabic 4C. NOV4 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
of 

aa 


Identity 

(%) 


Positives (%) 


Expect 
Value 

7.2e-167 


P22748 


Carbonic 
anhydrase IV precursor 
{EC 4.2.1.1) (Carbonate 
dehydratase IV) (CA-IV) 
- Homo sapiens 


312 


172/173 
(99%) 


172/173 
(99%) 


Q95323 


Carbonic anhydrase IV 
precursor (EC 4.2.1.1) 
(Carbonate dehydratase 
IV) (CA-IV) - Bos 
taurus (Bovine) 


312 


125/203 
(61%) 


144/203 
(70%) 


3 .4e-113 


P48283 


Carbonic anhydrase IV 
precursor (EC 4.2.1.1) 

(Carbonate dehydratase 
IV) (CA-IV) - 
Oryctolagus cuni cuius 

(Rabbit) 


308 


119/176 
(67%) 


135/176 
(76%) 


4 . 5e-107 


P48284 


Carbonic anhydrase IV 
precursor (EC 4.2.1.1) 
(Carbonate dehydratase 
IV) (CA-IV) - Rattus 
norvegicus (Rat) 


309 


96/173 
(55%) 


126/173 
(72%) 


3 . 0e-93 


Q64444 


Carbonic anhydrase IV 
precursor (EC 4.2.1.1) 
(Carbonate dehydratase 
IV) (CA-IV) - Mus 
musculus (Mouse) 


305 


94/173 
(54%) 


120/173 
(69%) 


1 . 3e-88 
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A multiple sequence alignment is given in Table 4D in a ClustalW analysis 
comparing NOV4 with related protein sequences disclosed in Table 4C. 



TABLE 4D. CLUSTALW ANALYSIS OF NOV4 



1. SEQ ID NO.: 8 NOV4 4. SEQ ID NO.: 1 03 P48283 

2. SEQ ID NO.: 101 P22748 5. SEQ ID NO.: 104 P48284 

3. SEQ ID NO.: 102 Q95323 6. SEQ ID NO.: 105 Q64444 




NOV4 

P22748 ii 

Q95323 10 

P48283 5 

P48284 ! 

Q64444 g 



NOV4 
P22748 
Q95323 
P48283 
P48284 



NOV4 


LPYi 


GSEHS 


P22748 


w 

LPY| 


GSEHS 


Q95323 


AM OR 


GSEHS 


P48283 


fciJLDR 


GSEHS 


P48284 


ESNK 


GSEHS 


Q64444 


GNDN 


GSEHS 



190 



200 



210 



220 



230 



240 



I 



NOV4 LAPCRLSQDPSLPFQAGTQl 

P22748 TQg 

Q95323 S 

P48283 PTH[ 

P48284 Nj 

Q64444 d! 




' Pg i em| 
p||nm; 

_ isg j ft; 




250 



NOV4 

P22748 

Q95323 

P48283 

P48284 

Q64444 




I 



GSLTTPflCDE 
GSLTTPnCDE 
GSLTTPnCDE 
GSLTTpBcgE 
GSLTTPgCDE 
GSLTTpfflcDE 




310 



320 



330 



38 



-Hji «, p ; ; ■ ;|: : ., in; , <| „ a =!> * , mi, . 



336 
312 
312 
308 
309 
305 



Additional BLAST results arc shown in Tabic 4C. 



Tabic 4E. Patp BLASTP Analysis for NOV 4 



Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 

(%) 


Positive 

(%) 


E Value 


patp: AAB59591 


Human carbonic 
anhydrase isoform 


268 


154/155 
(99%) 


154/155 
(99%) 


1 . 3e- 143 


patp:AAB54 03 5 


Human pancreatic 
cancer antigen protein 
sequence 


198 


133/154 
(86%) 


135/154 
(87%) 


3 . 8e-69 


patp: AAR91952 


Lung cancer specific 
antigen HCAVIII 
truncated protein 


270 


50/126 
(39%) 


73/126 
(57%) 


2 . 8e-32 


patp:AAR91953 


Lung cancer specific 
antigen HCAVIII 
truncated protein 


274 


50/126 
(39%) 


73/126 
(57%) 


2 . 8e-32 


patp:AAR91950 


Lung cancer specific 
antigen HCAVIII pre- 
protein 


354 


59/174 
(33%) 


90/174 
(51%) 


1 . le-30 



10 

Domain results for NOV4 were collected from the Pfam database, and then identified 
by the Interpro domain accession number. The results are listed in Table 4F with the 
statistics and domain description. These results indicate that the NOV4 polypeptide has 
properties similar to those of other proteins known to contain these domains. 
15 



TABLE 4F. DOMAIN ANALYSTS OF NOV4 


PSSMs Producing Significant Alignments 


Score 
(bits) 


E 

Value 


carb anhydrase: domain 1 of 2 , from 2 3 to 176 


294.4 


L4e-84 



NOV4 

P22748 

Q95323 

P48283 

P48284 

Q64444 
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J l;0 : 03-eB'Si , MI" IpISOB 



<SEQ ID 
NOV4 


NO : 106) WgYgehngpehsnnahvlWhklyPiAnGGnCqGerQSPInlqtkeak 
| + | _ + + + + + + + + + + + + + | + + + || + | + + + +|||| + |+ + + + + + 
{SEQ ID NO: 34 8) WCYEVQAESSN YPCLVPVKWGGNCQKDRQSPINIVTTKAK 


NOV4 


yDPsLkpLslSYdaatakefeivNnGHsfqVeFdDsddksvlsGGPLpaG 
+ | ++ | + + + + + | +++++++ ++++ | + | | ++++ + + + 

VDKKLGRFFFSGYDKKQT - WTVQNNGHSVMMLLEN KAS I SGGGLPA- 




NOV4 


hpYRLkQf HFHWGGASsddqGSEHTVDGkktfaaBLHLVHWNs . tKYgsyk 
+ + + | + | |+ + + + + +| | | |++| |+ + + + +| + | + | | + + +++++++++ 
- 1* i UAKQLiHLHWS - - DLP YKGS EHS LiDGEHF AMEMHx VHEKEkG I SRNVK 




NOV4 


eAvskpDGLAVlGvFlkvGdyqen 

+ + + + + + + + + 

EAQDPEDEIAVLAFLVEIG--RMN 






carb anhydrase: domain 2 of 2 , from 195 to 3 09 


207.5 


2.1e-58 


(SEQ ID 
NOV4 


NO : 107) kvGdyqenpglqkvvDaLssIktKGksatf tnFDPstLLPse . klrD 
+ + | + + + + + + + + + + + + + + + + + + +|||+ + + + + + + 
(SEQ ID NO:349) QAG- TQVNEGFQPLVEALSNIPKPEMSTTMAESSLLDLLPKEeKLRH 


NOV4 


YWTYpGSLTTPPLtEsVtWiVlkepIsvSseQllkFRsLlf naegeeevp 
| + + | + | | | | | |+ + + | + | + | + |+ + + +|+ + + + +|+ + +|+ + + + + + + + + + + + + 
YFRYIjGSLTTPTCDEKWWTVFREPIQLHREQILAFSQKDYYDK- EQTVS 


NOV4 


GCdGimvdNyRPtQPLkgRvVrASF 
+ + + | + | | + | + |++| + |++| + 
-MKDNVRPLQQLGQRTVIKSG 







The carbonic anhydrase disclosed in this invention is expressed in at least the 
following tissues: bone, brain, colon, kidney, lung, pancreas, parathyroid gland, peripheral 

5 blood, prostate, substantia nigra, and thalamus. This information was derived by determining 
the tissue sources of the sequences that were included in the invention including but not 
limited to SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources. 
The protein similarity information, expression pattern, and map location for the NOV4 
protein and nucleic acid disclosed herein suggest that this protein may have important 

10 structural and/or physiological functions characteristic of the carbonic anhydrases family. 
Therefore, the NOV4 nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications and as a research tool. For example, the compositions 
of the present invention will have efficacy for treatment of patients suffering from: renal 
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abnormalities, C02 and HC03- homeostasis in brain and other diseases, disorders and 
conditions of the like. 

The novel NOV4 nucleic acids and polypeptides of the invention, or fragments thereof, are 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
5 protein are to be assessed. These materials are further useful in the generation of antibodies 
that bind immunospecitically to the novel substances of the invention tor use in therapeutic or 
diagnostic methods. These anybodies may be generated according io methods known to one 
ordinarily skilled in the art, using prediction from hydrophobicity charts, as described in the 
"Anti-NOVX Antibodies" section below. 

10 The disclosed NOV4 protein of the invention has multiple hydrophilic regions, each 

of which can be used as an immunogen. The NOV4 protein also has value in the 
development of a powerful assay system for functional analysis of various human disorders, 
which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 

15 Carbonic anhydrases form a large family of genes encoding zinc metal loenzymes of 

great physiologic importance. As catalysts of the reversible hydration of carbon dioxide, 
these enzymes participate in a variety of biologic processes, including respiration, 
calcification, acid-base balance, bone resorption, and the formation of aqueous humor, 
cerebrospinal fluid, saliva, and gastric acid. Thus, it is likely that the NOV4 protein of the 

20 invention is accessible to a diagnostic probe and for the various therapeutic applications 
described herein. 



NOV5 



The NOV5 nucleic acid of 1 806 nucleotides (SEQ ID NO:9) (alternatively referred to 

25 as CG55784-01) encodes a novel neural cell adhesion molecule-like protein and is shown in 

Table 5A. An open reading frame for the mature protein was identified beginning with an 

AAC initiation codon at nucleotides 1-3 and ending with a TAA codon at nucleotides 1645- 

1647. Putative untranslated regions downstream from the termination codon are underlined 

in Table 5A. The start and stop codons are in bold letters. 

30 

Table 5A. NOV5 Nucleotide Sequence (SEQ ID NO:9) 

AACAAAGCCATCCCCGGAGGAAAGGAGACGTCGGTCACCATTGACATCCAGCACCCTCCACTGGTCAACCTCTCGG 
TGGAGCCACAGCCAGTGCTGGAGGACAACGTCGTCACTTTCCACTGCTCTGCAAAGGCCAACCCAGCTGTCACCCA 
GTACAGGTGGGCCAAGCGGGGCCAGATCATCAAGGAGGCATCTGGAGAGGTGTACAGGACCACAGTGGACTACACG 
TACTTCTCAGAGCCCGTCTCCTGTGAGGTGACCAAAGCCCTGGGCAGCACCAACCTCAGCCGCACGGTTGACGTCT 
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ACTTTGGGCCCCGGATGACCACAGAACCCCAATCCTTGCTCGTGGATCTGGGCTCTGATGCCATCTTAAGCTGCGC 
CTGGACCGGCAACCCATCCCTGACCATCGTCTGGATGAAGCGGGGCTCCGGAGTGGTCCTGAGCAATGAGAAGACC 
CTGACCCTCAAATCCGTGCGCCAGGAGGACGCGGGCAAGTACGTGTGCCGGGCTGTGGTGCCCCGTGTGGGAGCCG 
GGGAGAGAGAGGTGACCCTGACCGTCAATGGACCCCCCATCATCTCCAGCACCCAGACCCAGCACGCCCTCCACGG 
CGAGAAGGGCCAGATCAAGTGCTTCATCCGGAGCACGCCGCCGCCGGACCGCATCGCCTGGTCCTGGAAGGAGAAC 
GTTCTGGAGTCGGGCACATCGGGGCGCTATACGGTGGAGACCATCAGCACCGAGGAGGGCGTCATCTCCACCCTGA 
CCATCAGCAACATCGTGCGGGCCGACTTCCAGACCATCTACAACTGCACGGCCTGGAACAGCTTCGGCTCCGACAC 
TGAGATCATCCGGCTCAAGGAGCAAGGTTCGGAAATGAAGTCGGGAGCCGGGCTGGAAGCAGAGTCTGTGCCGATG 
GCCGTCATCATTGGGGTGGCCGTAGGAGCTGGTGTGGCCTTCCTCGTCCTTATGGCAACCATCGTGGCGTTCTGCT 

GTCiC CC GTT C C C AGAGAAAT CT C AAAGGi GT i'GTG T C AGC C AAAAAT GAT AT C CGAGTGG AAAT'I 'GT CC AC AAGGA 
ACCAGCCTCTGGTCGGGAGGGTGAGGAGCACTCCACCATCAAGCAGCTGATGATGGACCGGGGTGAATTCCAGCAA 
GACTCAGTCCTGAAACAGCIGGAGGTCCTCAAAGAAGAGGAGAAAGAGTTTCAGAACCTGAAGGACCCCACCAATG 
GCTACTACAGCGTCAACACCTTCAAAGAGCACCACTCAACCCCGACCATCTCCCTCTCCAGCTGCCAGCCCGACCT 
GCGTCCTGCGGGCAAGCAGCGTGTGCCCACAGGCATGTCCTTCACCAACATCTACAGCACCCTGAGCGGCCAGGGC 
CGCCTCTACGACTACGGGCAGCGGTTTGTGCTGGGCATGGGCAGCTCGTCCATCGAGCTTTGTGAGCGGGAGTTCC 
AGAGAGGCTCCCTCAGCGACAGCAGCTCCTTCCTGGACACGCAGTGTGACAGCAGCGTCAGCAGCAGCGGCAAGCA 
GGATGGCTATGTGCAGTTCGACAAGGCCAGCAAGGCTTCTGCTTCCTCCTCCCACCACTCCCAGTCCTCGTCCCAG 
AACT CTG ACC C C AGT CG ACC CCTG C AG CGG CGG ATGC AG ACTC ACGT CT A AGGATCA^A^A^CGCGGGTGGGGACG 
GGCCAGGGAAGAGGTCAGGGCACGTTCTGGTTGTCCAGGGACTGTGGGGTACTTTACAGAGGACACCAGAATGGCC 

C ACTT C C AGG ACAGCCT CC C AGCG C CT C TG CCA^TGCCTTCCTTCGAAGC 



The NOV5 of the invention maps to chromosome 11. 

In a search of sequence databases, it was found, for example, that the NOV5 nucleic 
acid sequence of this invention has 564 of 919 bases (61%) identical to a gb:GENBANK- 
5 ID.AK022708|acc:AK022708. 1 inRNA from Homo sapiens (Homo sapiens cDNA FLJ 1 2646 
fis, clone NT2RM4001987, weakly similar to NEURAL CELL ADHESION MOLECULE 1 , 
LARGE ISOFORM PRECURSOR). 

The NOV5 polypeptide (SEQ ID NO: 10) encoded by SEQ ID NO:9 is 548 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 5B. The 
1 0 SignalP, Psort and/or Hydropathy results predict that NO V5 has no known signal peptide and 
is likely to be localized in the plasma membrane with a certainty of 0.7000. In alternative 
embodiments, a NOV 5 polypeptide is located to the endoplasmic reticulum membrane with a 
certainty of 0.2000, or the mitochondrial inner membrane with a certainty of 0. 1 000. 



Table 5B. Encoded NOV5 Protein Sequence (SEQ ID NO: 10) 

NKAIPGGKETSVTIDIQHPPLVNLSVEPQPVLEDNWTFHCSAKANPAVTQYRWAKRGQIIKEASGEVYRTTVDY 
TYFSEPVSCEVTKALGSTNLSRTVDVYFGPRMTTEPQSLLVDLGSDAILSCAWTGNPSLTIVWMKRGSGVVLSNE 
KTLTLKSVRQEDAGKYVCRAWPRVGAGEREVTLTVNGPPIISSTQTQHALHGEKGQIKCFIRSTPPPDRIAWSW 
KENVLESGTSGRYTVETISTEEGVISTLTTSNTVRADFQTTYNCTAWNSFGSDTETIRLKEQGSEMKSGAGLEAE 
SVPMAVIIGVAVGAGVAFLVLMATIVAFCCARSQRNLKGWSAKNDIRVEIVHKEPASGREGEEHSTIKQLMMDR 
GEFQQDSVLKQLEVLKEEEKEFQNLKDPTNGYYSVNTFKEHHSTPTISLSSCQPDLRPAGKQRVPTGMSFTNIYS 
TLSGQGRLYDYGQRFVLGMGSSSIELCEREFQRGSLSDSSSFLDTQCDSSVSSSGKQDGYVQFDKASKASASSSH 

HSQSSSQNSDPSRPLQRRMQTHV . 

The full amino acid sequence of the disclosed protein of the invention has 244 of 570 

amino acid residues (42%) identical to, and 334 of 570 amino acid residues (58%) similar to, 

the 571 amino acid residue ptnr:TREMBLNEW-ACC:BAB14192 protein from Homo 

42 



sapiens (Human) (CDNA FLJ 12646 FIS, CLONE NT2RM4001987, WEAKLY SIMILAR 
TO NEURAL CELL ADHESION MOLECULE I, LARGE ISOFORM PRECURSOR). 

The amino aeid sequence of NOV5 has high homology to other proteins as shown in 
Table 5C. 



Table 5C NOV5 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
of 
aa 


Identity 

(%) 


Positives (%) 


Expect 
Value 


Q96JG0 


KTAA1867 PROTEIN 
- Homo sapiens (Human) 


779 


546/548 
(99%) 


546/548 
(99%) 


1 . 6e^ 292 


Q9H9N1 


NT2RM4001987 PROTEIN - 
Homo sapiens (Human) 


571 


244/570 
(42%) 


334/570 
(58%) 


5 . 3e-104 


Q96J84 


NEPH1 - Homo sapiens 
(Human) 


605 


198/386 
(51%) 


256/386 
(66%) 


9.2e-100 


Q9NVA5 


NT2RP4 0Q13 7 2 PROTEIN - 
Homo sapiens (Human) 


410 


169/410 
(41%) 


236/410 
(57%) 


4 .2e-63 


Q923L4 


NEPH1 - Mus musculus 
(Mouse) 


392 


90/166 
(54%) 


113/166 
(68%) 


2 .4e-46 



5 

A multiple sequence alignment is given in Table 5D in a Clustal W analysis 
comparing NOV5 with related protein sequences disclosed in t able 5C. 



TABLE 5E. CLUSTALW ANALYSIS OF NOV5 



10 

1. SEQ ID NO.: 10 NOV5 4. SEQ ID NO.: I 10 Q96J84 

2. SEQ ID NO.: 108 Q96JG0 5. SEQ ID NO.: 1 1 1 Q9NVA5 

3. SEQ ID NO.: 109 Q9H9N1 6. SEQ ID NO.: 1 12 Q923L4 



15 10 20 30 40 50 60 

I I I I • • - I I I I I I I I 

NOV 5 1 

Q9 6 JG0 GMKPFQLDLLFVCFFLFSQELGLQKRGCCLVLGYMAKDKFRRMNEGQVYSFSQQPQDQW 6 0 

Q9H9N1 1 

20 Q96J84 1 

Q9NVA5 1 

Q923L4 1 

25 

70 80 90 100 110 120 

....|....|....|....|....|....|....|....|....|....|....|....| 

NOV5 1 

Q9 6JG0 VSGQPVTLLCAIPEYDGFVLWIKDGLALGVGRDLSSYPQYLWGNHLSGEHHLKILRAEL 12 0 
30 Q9H9N1 1 

43 
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15 



20 



25 



30 



40 



45 



50 



55 



60 



Q96J84 
Q9NVA5 
Q923L4 



NOV5 

Q96JGQ 

Q9H9N1 

Q96 J84 
Q9NVA5 
Q923L4 



NOV 5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



NOV 5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



NOV 5 

Q9 6JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



NOV 5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



NOV 5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



NOV 5 



130 



140 
..|.. 



150 



160 



170 



180 



QDDAVYECQAIQAAIRSRPARLTVLVPPDDPVILGGPVISLRAGDPLNLTCHADNAKPAA 180 
1 



190 



200 



210 



220 



230 



240 



I 



NKAIPGGKE 9 

SI I WLRKGEVINGATYSKTLLRDGKRESIVSTLFISPGDVENGQSIVCRATNKAIPGGKE 24 0 

MNEATPSGKE 10 

1 



250 



260 



270 



280 



290 



300 



TSVTIDIQHPPLVNLSVEPQPVLEDNWTFHCSAKANPAVTQYRWAKRGQI IKEASGEVY 6 9 
TSVTIDIQHPPLVNLSVEPQPVLEDNWTFHCSAKANPAVTQYRWAKRGQIIKEASGEVY 300 
TSIELDVHHPPTVTLSIEPQTVQEGERWFTCQATANPEILGYRWAKGGFLIEDAHESRY 7 0 



310 



320 



330 



340 



350 



360 



RTTVDYTYFSEPVSCEVTKALGSTNLSRTVDVYFGPRMTTEPQSLLVDLGSDAILSCAWT 12 9 

RTTVDYTYFSEPVSCEVTNALGSTNLSRTVDVYFGPRMTTEPQSLLVDLGSDAI FSCAWT 3 60 

ETNVDYSFFTEPVSCEVHNKVGSTNVSTLVNVHFAPRIVVDPKPTTTDIGSDVTLTCVWV 13 0 

.1 1 



370 



380 



390 



400 



410 



420 



GNPSLTIVWMK RGSGj 

GN P S LT I VWMK RGSGV J 

GNPPLTLTWTKKDSNMGPRPPGSPPEAALSAQJ 

MliS 

- M| 

mwaph! 



430 



440 



450 




SB - T BsS3 H Si K S 0 I I 

^BiTfflHffll I fiE ; K@Q 1 1 



jLPCVLLi] 
.PCViLLlSYSGEiYQWaiCDGLSJ 



EAVfflYgVR 

eavSyK 




_JjFgg 8 7 

{ R WG S AD0GQ YN L E\I TE> 9 3 



490 



500 



510 



520 



530 



R^EE^i ggB^BBB[^ DBE^iRti§E§ 



540 

.-I 

5SEM 2 91 



44 



j f ■ r BB^B R TN S C 1 s] 

Q 9 6 J 8 4 §EL^ DA§^ CQjJ3ElkAL R 

Q9NVA5 V^LE^TO3rTNSGs| 

Q92 3L4 AE iMp DAS y!3c O A'HBaaIj 




R A KLT jffi L I P P E D j| R I DGG P V I L LQ ff 
iR@RR AKLTgjj I P P EE^R I DGG PVILLQ? 



BdBeBirHkRQ'GSEM 52 2 



_-:IQLE--- 
jPHN-|jjTcM--- 

^ I -iql|--- 

jPYN-jjTCR--- 



- 302 

- 144 

- 141 

- 148 



550 



N0V5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 




560' 



570 
I 

J5i 



580 



590 



600 



IgvaflKlmati 

gG$AFLgLMAT| 



A 1 
AVj 

.Tl^SiLLiFFFI 
RDgTQQEGAjjAS TE ; 
^sSlT.TFFFI 

qqegaJJtsteI 



,T-I| 
FRD 




J 



.raGRvSAfflNm-g 

. BgSv s aBnSH - s 



SQRNL 
JSQkNLl 
2 K KGBjRjgD jjT L R| 

e§t vBq l l In p t oigg 
™ kgBrIJdJtlrIS^ 

ETTI§QLT,XEPT 




N0V5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 




610 



2ASGRESE 



620 



630 



i 



;HKgaASGRFgEfa 



JcRSMNEAIPSgK 

fir 

jJCRSMNEArP 



I- 



640 



HSTTKQLMMDRGE|aoSsBjg-Q- 
^ HlTf K:Q^MMDRGE[poBsigjg 0 
SDDTAHVSTATRVM K A I YS^KDjgVDBgQg 



•-Tp' 



fELDVHHPPT^TT.glEPQTBjQEGERVVFT' 
iTMHS DRgDDTAgVS;TATRVMKAXYS pKDl^DfiEQD- - -(Jr! 

1 T§I E LDVHHP P TVT LH^E P OTpfs G E R V T FTP 



650 
...|.. 

Jevlkeefk 
Ievlkeeek 

|R 



660 



jFQNp 400 
JFQnI 631 
"eYEM 412 



iDTIgTE 

|QATANPglLGY 2 55 
3TTDTR 3EYEM 2 51 
2 AT AN P SlLGY 2 59 



670 



680 



690 



700 



710 



720 



NOV5 




Q96JG0 




Q9H9N1 




Q96J84 


IwakgE 


Q9NVA5 


3335ESB 


Q923L4 


RWAKGg: 




T FKEHHgTPT ISLraS CQ PDBRPAGKQj 
T F K E H Hgf PTTS^S CQP DliR P AG Kq! 

^^| p 1SraBl^dyraSgparfdg[ 

?:L I Egg g Sg- YETNfflD|teFEiTE 
BnBrS angP^SRAgL^UY. 
?T. I EE)35fsl- YETNfflnSgFFTE 



fflPTG] 

Jptgm; 

_PSSR 

IscevhnIJJg- - 
gparfdgHpsIr] _ 

^SCEVYN^Jg- §TN : 





SGQGRLHD 4 60 
|SGQGRlBd 6 91 

N- 

T 

VH 309 



468 
-VH 305 
-Hs 307 



730 



740 



750 



760 



770 



780 



NOV 5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 




GSS SIEIiCEREFQjgGj 

GSM sUelgerefqrg 



PPGPAAP 

T.TDII 

PPGPgAP. 
TTDTI 




LSD SSSFH 

LSD SSSFM 



SQT .gYENYE K FNS HPFPG 
LTCVWV 



ENYEKFNSIIPFPGAAJ 
TCVWV- r * 




DTQCDSS 
DTQCDSS" 
YPQAPP| 
WTKKE)| 
^YPQAPP] 
WT&KdI 




NOV5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



790 800 
|.. 

S G KQ D Gjflv Q F j35a S 18 A S ASS- -g 
s g kq dgHvq fMasSaS AS S - 
G j , E RT Pgrc A YgPI G|gY0T0[rR Fg 
M V L S N S N Q L T j T ^SV TqBdBg - -Tg 
glertp2eay[3p rG^YgTgTRF^ 
mvlsnsnqlllSsvtqSdP- 



810 



820 



830 



I 



840 



fflSgSQNgDPS.RPLQR 54 2 

HslsQNgDPSRPLQR 773 

gHgDYGQRFQ| 56 5 

jCRAIVPRIGVAEREVPLYVNGPPTTS^iAVdYAVR 4 05 

^ ^hHdYGQRFQQ 4 04 

GpBclgSeWLS 3 86 



850 



NOV5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



860 



870 
..|.. 



GDGGKVECFIGSTPPPDRIAWAWKENFLEVGTLE 



880 890 900 

..|....|....|....| 

ggjffi 548 

l?f!B 7 779 

mtm 571 

TVER TNSGSGVLSTLTINNVMEAD 4 65 
MHKM 410 

FM 3 92 




910 



920 



930 



940 



950 



960 



45 



= fi mr\\ Is;:;:' ii .iL -ij n C 



N0V5 54 8 

Q96JG0 779 

Q9H9N1 571 

5 Q9 6J84 FQTHYNCTAWNSFGPGTAI IQLEEREVLPVGIIAGATIGASILLIFFFIALVFFLYRRRK 52 5 

Q9NVA5 410 

Q923L4 392 

970 980 990 1000 1010 1020 

10 ....|....|....|....|....|....|....|....|....|....|....|....| 

NOV5 54 8 

Q96JG0 773> 

Q9H9N1 571 

Q9 6J84 GSRKDVTLRKLDIKVETVNREPLTMHSDREDDTASVSTATRVMKAIYSSFKDDVDLKQDL 585 

15 Q9NVA5 410 

Q923L4 392 

1030 1040 

I • - • • I I • - I 

20 NOV5 548 

Q96JG0 779 

Q9H9N1 571 

Q96J84 RCDTIERPRIRGRLNTSYSD 605 

Q9NVA5 410 

25 Q923L4 392 



Additional BLAST results are shown in Table 5E. 



Table 5E. Patp BLASTP Analysis for NOV5 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAU12 2 78 


Human PRO4 502 
polypeptide sequence 


245 


245/245 
(100%) 


245/245 
(100%) 


8 . 6e-127 


patp:AAB37 996 


Human secreted protein 
encoded by gene 13 
clone HIBEU15 


257 


238/258 
(92%) 


238/258 
(92%) 


5 . 4e-118 


patp:AAE07070 


Human gene 2 0 encoded 
secreted protein 
HDTJG3 3 


712 


244/570 
(42%) 


73/126 
(57%) 


4 . le- 104 


patp:AAB94206 


Human protein sequence 


571 


244/570 
(42%) 


334/570 
(58%) 


4 . le- 104 


patp:AAU17986 


Human immunoglobulin 
polypeptide 


550 


187/371 
(50%) 


242/371 
(65%) 


2 . 3e-94 



30 Domain results for NOV5 were collected from the Pfam database, and then identified 

by the Interpro domain accession number. The results are listed in Table 5F with the 
statistics and domain description. These results indicate that the NOV5 polypeptide has 
properties similar to those of other proteins known to contain these domains. 



TABLE SF. DOMAIN ANALYSIS OF NOV5 



PSSMs Producing Significant Alignments Score E Value 
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(bits) 


Immunoglobulin (Ig) 


domain 2 of 3 , from 119 to 170 


33.6 7.5e-09 


(SEQ ID NO: 113) 
NOV5 (SEQ ID NO 


GesvtLtCsvsgf gpp . p . vtWlrngk lslti . svtpeDs 

|+++ |+| + ++++ + + | + + + +++ 
3 50) GSDAIt.SCAWT- - GNPsLt IVWMKRGSgwl sneKTLTLkSVRQEDA 




qGtYtCvv 

! 1 I+ + 
-GKYVCRA 









The neural cell adhesion molecule disclosed in this invention is expressed in at least 
the following tissues: amygdala, brain, placenta, spinal chord. In addition, the sequence is 
5 predicted to be expressed in the following tissues because of the expression pattern of 

(GENBANK-ID: gb:GENBANK-ID:AK022708|acc:AK022708.l) a closely related Homo 
sapiens cDNA FLJ12646 fis, clone NT2RM400 1 987, weakly similar to NEURAL CELL 
ADHESION MOLECULE 1, LARGE ISOFORM PRECURSOR homolog in species Homo 
sapiens: kidney. 

10 The protein similarity information, expression pattern, and map location for the 

NOV5 protein and nucleic acid disclosed herein suggest that this protein may have important 
structural and/or physiological functions characteristic of the cell adhesion molecule family. 
Therefore, the NOV5 nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications and as a research tool. For example, the compositions 

15 of the present invention will have efficacy for treatment of patients suffering from: Von 
Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, 
hypercalceimia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch- 
Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral 
disorders, addiction, anxiety, pain, neuroprotection, fertility, diabetes, autoimmune disease, 

20 renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, 

systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, hypercalceimia, and 
other diseases, disorders and conditions of the like. 

The novel NOV5 nucleic acids and polypeptides of the invention, or fragments 
thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic 

25 acid or the protein are to be assessed. These materials are further useful in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
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known to one ordinarily skilled in the art, using prediction from hydrophobicity charts, as 
described in the "Anti-NOVX Antibodies" section below. 

The disclosed NOV5 protein of the invention has multiple hydrophilic regions, each 
of which can be used as an immunogen. The NOV5 protein also has value in the 
development of a powerful assay system for functional analysis of various human disorders, 
which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 

Neural cell adhesion molecules (NCAM) are members of the cell adhesion molecule 
family with homology to the immunoglobulin protein superfamily. They play critical roles in 
neuronal outgrowth, differentiation and development, as well as oligodendrocyte maturation 
and myelination, probably by modulating cell-cell interactions. NCAMs can also reorganize 
the extra-cellular space and cause disturbances that drive the development of brain pathology 
in conditions such as Alzheimer's disease and multiple sclerosis. Disease-causing mutations 
and gene knock-out studies further substantiat that neural cell adhesion molecules are 
required for axon guidance, brain plasticity, long term potentiation, learning and neuron 
regeneration. Therefore, these proteins are essential tor brain function and may be used as 
therapeutic targets in that context. 



NOV6 



The NOV6 nucleic acid (SEQ ID NO:l I) (alternatively referred to as CG55916-01) 
of 2405 nucleotides encodes a novel phospholipase C delta-like protein and is shown in Table 
6A. An open reading frame for the mature protein was identified beginning with a ATG 
initiation codon at nucleotides 153-155 and ending with a TGA codon at nucleotides 2361- 
2363. Putative untranslated regions upstream from the start codon and downstream from the 
termination codon are underlined in Table 6A. The start and stop codons are in bold letters. 
Table 6A. NQV6 Nucleotide Sequence (SEQ ID NO:ll) 

G CGGCCGCTG GAGG CGTTGCCGCCGCCCGCC CGAGGAGCCCC CGGTGGC C GCCCAGGT CGCAGCCCAAGT 
CGCGGCGCCGGTCGCTCTCCCGTCCC 

G^G^I^AAGAAGA TGGGCCTGACGGAGGACGAGGACGTGCGCGCCATGCTGCGGGGCTCCCGGCTCCGCA 
AGATCCGCTCGCGCACGTGGCACAAGGAGCGGCTGTACCGGCTGCAGGAGGACGGCCTGAGCGTGTGGTT 
•CCAGCGGCGCATCCCGCGTGCGCCATCGCAGCACATCTTCTTCGTGCAGCACATCGAGGCGGTCCGCGAG 
GGCCACCAGTCCGAGGGCCTGCGGCGCTTCGGGGGTGCCTTCGCGCCAGCGCGCTGCCTCACCATCGCCT 
TCAAGGGCCGCCGCAAGAACCTGGACCTGGCGGCGCCCACGGCTGAGGAAGCGCAGCGCTGGGTGCGCGG 
TCTGACCAAGCTCCGCGCGCGCCTGGACGCCATGAGCCAGCGCGAGCGGCTAGACCAATGGATCCACTCC 
TATCTGCACCGGGCTGACTCCAACCAGGACAGCAAGATGAGCTTCAAGGAGATCAAGAGCCTGCTGAGAA 
TGGTCAACGTGGACATGAACGACATGTACGCCTACCTCCTCTTCAAGGAGTGTGACCACTCCAACAACGA 
CCGTCTAGAGGGGGCTGAGATCGAGGAGTTCCTGCGGCGGCTGCTGAAGCGGCCGGAGCTGGAGGAGATC 
TTCCATCAGTACTCGGGCGAGGACCGCGTGCTGAGTGCCCCTGAGCTGCTGGAGTTCCTGGAGGACCAGG 
GCGAGGAGGGCGCCACACTGGCCCGCGCCCAGCAGCTCATTCAGACCTATGAGCTCAACGAGACAGCCCC 
TGCAGCCAAGCAGCATGAGCTGATGACACTGGATGGCTTCATGATGTACCTGTTGTCGCCGGAGGGGGCT 
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GCCTTGGACAACACCCACACGTGTGTGTTCCAGGACATGAACCAGCCCCTTGCCCACTACTTCATCTCTT 
CCTCCCACAACACCTATCTGACTGACTCCCAGATCGGGGGGCCCAGCAGCACCGAGGCCTATGTTAGGGC 
CTTTGCCCAGGGATGCCGCTGCGTGGAGCTGGACTGCTGGGAGGGGCCAGGAGGGGAGCCCGTCATCTAT 
CATGGCCATACCCTCACCTCCAAGATTCTCTTCCGGGACGTGGTCCAAGCCGTGCGCGACCATGCCTTCA 
CGGTGAGCCCTTACCCTGTCATCCTATCCCTGGAGAACCACTGCGGGCTGGAGCAGCAGGCTGCCATGGC 
CCGCCACCTCTGCACCATCCTGGGGGACATGCTGGTGACACAGGCGCTGGACTCCCCAAATCCCGAGGAG 
CTGCCATCCCCAGAGCAGCTGAAGGGCCGGGTCCTGGTGAAGGGAAAGAAGTTGCCCGCTGCTCGGAGCG 
AGGATGGCCGGGCTCTGTCGGATCGGGAGGAGGAGGAGGAGGATGACGAGGAGGAAGAAGAGGAGGTGGA 
GGCTGCAGCGCAGAGGCAGATCTCCCCGGAGCTGTCGGCCCTGGCTGTGTACTGCCACGCCACCCGCCTG 
CGAC CCGACAC AXCACCTGGAGGACTAGGAAGCAGC C AGG IGAAGAGGGGAGAGCGC TTTCCAGAC AGGA 
GGAACAGGTTGTTGAAGGCCTGGGGGAACAGCTTTGTCAGGCACAATGCCCGCCAGCTGACCCGCGTGTA 
CCCGCTGGGGCTGCGGAT GAACTCAGC CAACT AC AG TC C CC AGGAGATGTGGAACT CGGGC TGT C AGC 1"G 
GTGGCCTTGAACTTCCAGACGCCAGGCTACGAGATGGACCTCAATGCCGGGCGCTTCCTAGTCAATGGGC 
AGTGTGGCTACGTCCTAAAACCTGCCTGCCTGCGGCAACCTGACTCGACCTTTGACCCCGAGTACCCAGG 
ACCTCCCAGAACCACTCTCAGCATCCAGGTGCTGACTGCACAGCAGCTGCCCAAGCTGAATGCCGAG7VAG 
CCACACTCCATTGTGGACCCCCTGGTGCGCATTGAGATCCATGGGGTGCCCGCAGACTGTGCCCGGCAGG 
AGACTGACTACGTGCTCAACAATGGCTTCAACCCCCGCTGGGGGCAGACCCTGCAGTTCCAGCTGCGGGC 
TCCGGAGCTGGCACTGGTCCGGTTTGTGGTGGAAGATTATGACGCCACCTCCCCCAATGACTTTGTGGGC 
CAGTTTACACTGCCTCTTAGCAGCCTAAAGCAAGGGTACCGCCACATACACCTGCTTTCCAAGGACGGGG 
rrTrArTGTrArTAGCCACGCTCTTCATCCAAATCCGCATCCAGCGCTCCTGAG GGCCCACCTCACTCGC 
CTTGGGG T TCTGCGA GTGCC AGTCC 



The NOV6 of the invention maps to chromosomes 17. 

Tn a search of sequence databases, it was found, for example, that the NOV6 nucleic 
acid sequence of this invention has 956 of 1425 bases (67%) identical to a acc:U091 17.1 
mRNA from human (Human phospholipase C delta 1 mRNA, complete cds - Homo sapiens, 
2627 bp). 

The NOV6 polypeptide (SEQ ID NO: 12) encoded by SEQ ID NO: 1 1 is 736 amino 
acid residues in length and is presented using the one-letter amino acid code in Table 6B. 
The SignalP, Psort and/or Hydropathy results predict that NOV6 has no known signal peptide 
and is likely to be localized in the mitochondrial matrix space with a certainty of 0.3600. In 
alternative embodiments, a NOV6 polypeptide is located to the microbody (peroxisome) with 
a certainty of 0.3000, or the lysosome (lumen) with a certainty of 0.1626. 



table 6B. Encoded NOV6 Protein Sequence (SEQ ID NO:12) 

MGLTEDEDVRAMLRGSRLRKIRSRTWHKERLYRLQEDGLSVWFQRRIPRAPSQHIFFVQHIEAVREGHQSEGLRR 
FGGAFAPARCLTIAFKGRRKNLDLAAPTAEEAQRWVRGLTKLRARLDAMSQRERLDQWIHSYLHRADSNQDSKMS 
FKEIKSLL.RMVNVDMNDMYAYLLFKECDHSNNDRL.EGAEIEEFLRRLLKRPELEEIFHQYSGEDRVLSAPELLEF 
LEDQGEEGATLARAQQLIQTYELNETAPAAKQHELMTT.DGFMMYLLSPEGAALDNTHTCVFQDMNQPLAHYFISS 
SHNTYLTDSQIGGPSSTEAYVRAFAQGCRCVELDCWEGPGGEPVIYHGHTLTSKILFRDWQAVRDHAFTVSPYP 
VILSLENHCGLEQQAAMARHLCTILGDMLVTQALDSPNPEELPSPEQLKGRVLVKGKKLPAARSEDGRALSDREE 
EEEDDEEEEEEVEAAAQRQISPELSALAVYCHATRLRPDTSPGGLGSSQVKRGERFPDRRNRLLKAWGNSFVRHN 
ARQLTRVYPLGLRMNSANYSPQEMWNSGCQLVALNFQTPGYEMDLNAGRFLVNGQCGYVLKPACLRQPDSTFDPE 
YPGPPRTTLSIQVLTAQQLPKLNAEKPHSIVDPLVRIEIHGVPADCARQETDYVLNNGFNPRWGQTLQFQLRAPE 
LALVRFWEDYDATSPNDFVGQFTLPLSSLKQGYRHIHLLSKDGASLSPATLFIQIRIQRS 



The full amino acid sequence of the disclosed protein of the invention has 388 of 744 
amino acid residues (52%) identical to, and 5 1 1 of 744 amino acid residues (68%) similar to, 
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the 756 amino acid residue ptnr:SPTREMBL-ACC:Q9Zl B4 from mouse 
(PHOSPHOL1PASE C-DELTA1). 

The amino acid sequence of NOV6 has high homology to other proteins as shown in 
Table 6C. 



Table 6C. NOV6 RLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
of 
aa 


Identity 

(%) 


Positives (%) 


Expect 
Value 


CAC88658 


SEQUENCE 1 FROM 
PATENT WO 0166764 - Homo 
sapiens (Human) 


736 


707/736 
(96%) 


713/736 
(96%) 


0 . 0 


Q96FL6 . 


SIMILAR TO 

PHOSPHOLIPASE C, DELTA 
- Homo sapiens (Human) 


2998 


584/613 
(95%) 


590/613 
(96%) 


3 . le-312 


Q60450 


PHOSPHOLIPASE C-DELTA1 
- Cricetulus griseus 
(Chinese hamster) 


1975 


384/744 
(51%) 


520/744 
(69%) 


8 . 0e-204 


Q9Z1B4 


PHOSPHOLIPASE C DELTA- 1 
- Mus musculus (Mouse) 


1941 


388/744 
(52%) 


511/744 
(68%) 


3 .2e-200 


P51178 


1 -phosphatidyl inositol - 
4 , 5-bisphosphate 
phosphodiesterase delta 
1 (EC 3.1.4.11) (PLC- 
delta 1) (Phospholipase 
C-delta-l) (PLC-III) - 
Homo sapiens (Human) 


1937 


381/744 

(51%) 


509/744 
(68%) 


8.5e-200 



A multiple sequence alignment is given in Table 6D in a Clustal W analysis 
comparing NOV6 with related protein sequences disclosed in Table 6C. 

TABLE 6D. CLUSTALW ANALYSIS OF NOV6 
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1. SEQ ID NO.: 12 NOV6 

2. SEQ ID NO.: 1 14 CAC88658 

3. SEQ ID NO.: 115 Q96.FL6 



4. SEQ ID NO.: 1 16 Q60450 

5. SEQ ID NO.: 1 17 Q9Z1B4 

6. SEQ ID NO.: 118 P51178 



15 



20 



25 



NOV 6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



NOV 6 
CAC88658 




30 



50 



60 



jGT.SVgFQRg-IPg 4 9 
jGLSvfflFQRB-IPg 4 9 



KTlgQES 

ktiHqes 
kttBqes 



iRRgGGAFAPAjgLTf 

IrrBggafapaISHi.tI 

50 





120 

.'AEE^R 109 
PAEE®|r 10 9 



Q96FL6 
Q60450 
Q9Z1B4 
P51178 



jESQL |S : XEDjjOE j 

!esql3sied|qe5 



GH 


RT 


EGL 


GH 


RT 


EGL 


GH 


RT 


EGL 



\RDIPED^Fsj 
\RDVPEDggFS^ 




170 



180 



10 



15 



20 



NOV 6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



NOV 6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 




QHS 24 0 



250 



260 



270 



280 



290 



300 



25 



30 



NOV 6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



- gB ' gBtlBrBqq 

-Gfa'GSTLgRgQQ 

qr! ! aHgpHlHls 
qrI ' eBgpSlBls 
orIsEIaBgpSlBlsI 





SpaaEqhelj 

I gQHELj 

I — 1< 



310 



320 



330 



340 



350 



360 



35 



40 



45 



50 
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NOV 6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



NOV 6 

CAC8 8 65 8 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



NOV S 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 




GPSSTEAY 
GPSSTEAY 
GPSSTEAY 
GPSSTEAY 
GPSSTEAY 
GPSSTEAY 



390 




400 



410 



I 



SPYPVI 
SPYPVI 
SPYPVI 
SPYPVI 
SPYPVI 
SPYPVI 



LSLENHC 
LSLENHC 
LSLENHC 
LSLENHC 
LSLENHC 
LSLENHC 




420 
I 

tSa 408 
TJA 405 
;TJA 282 



LDfflP 
D|P 



,NRP 



406 
417 

417 



430 



440 



450 



460 



470 



480 




P A0RS 

P AgRS 

P AgRS 

FGGLLPgGG 
|GGLLPgGG 
GLLPPGGDlGl 




EAA 462 
RffiEAA 33 9 

RSQ 465 
RSQ 4 76 
RSR 476 



60 



490 



500 



510 



520 



530 



540 
•I 
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NOV 6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



\p ill 

\MRRTiAK QIS 

\Hr.RI,AK • QIS 

/SSqkskedklnv, 
/whkpkedklklv 

IKPKEDKLRLAQg 




|HATRLRPD|TS 
ATRLR TLH 
gHATRLR-TLH 
KSVHFGGFSN 
•KSVHFGCFSS 
KSVHFGGFSS 



GGL@S|QvfeGERFPD| 
■ APNAPQP CQ VsHl ffiR : 
jjAPNAPQPCQVSsL 
: STsHqAF YEMA 2 b 
STSgQAF YEMA jj F 
GTP@QAFYEMA@F 
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15 



20 



25 



30 



40 



NOV 6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



NOV 6 

CAC88658 

Q96FL6 

Q6045.0 

Q9Z1B4 

P51178 



NOV 6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



NOV 6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 




670 



680 



690 



700 



710 



720 




Additional BLASTP results are shown in Table 6E. 
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Table 6E. Patp BLASTP Analysis for NOV6 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp :AAG63 22 0 


Amino acid sequence of 
a human lipid 
metabolism enzyme 


789 


707/736 
(96%) 


713/736 
(96%) 


0 . 0 


patp:AAB47516 


Human phospholipase C, 
16835 


736 


707/736 
(96%) 


713/736 
(96%) 


0 . 0 


patp:AAY813 94 


Rat phospholipase C- 
delta-1 


756 


382/744 
(51%) 


509/744 
(68%) 


2.2e-199 



52 



■_li_,M,, ; . i' I 1 ,«« , , r!- 



patp; AAW015 96 


Inositol- 1, 4,5- 
triphosphate binding 
protein 


1096 


260/733 
(35%) 


380/733 
(51%) 


1 . le-105 


patp:AAR90583 


Phospholipase C- 
gamma - 1 


1290 


149/392 
(38%) 


220/392 
(56%) 


3 . 3e-105 



Domain results for NOV6 were collected from the Pfam database, and then identified 
by the Interpro domain accession number. The results are listed in Table 6F with the 
statistics and domain description. These results indicate that the NOV6 polypeptide has 
5 properties similar to those of other proteins known to contain these domains. 



TABLE 6F. DOMAIN ANALYSIS OF NOV6 


PSSMs Producing Significant Alignments 


Score 
(bits) 


E 

Value 


Phosphatidyl inositol -specific phospholipase 
(PI-PLC)-X: domain 1 of 1, from 288 to 433 


264.3 


L6e-75 


(SEQ ID NO: 119) dmsiPLsHYf isSshntYLtgkQlwGkssvesYrqqLdaGcRcvELD 

1 I++I l + l |+ + +|+ + + +| |+ + + + + + + | + | ++ ||| 
NOV6 (SEQ ID NO: 3 51) DMNQPLAHYFISSSHNTYLTDSQIGGPSSTEAYVRAFAQGCRCVELD 


cwdGkpddepilyHGhtltleiklkdVlealkdf afkPtSpyPvIlSlen 

II 1 + +1 l + l + l 1 1 1 1 I+++++ + |++l++++l++ +I++I+I HIM 

CWEG- PGGEPVIYHGHTLTSKILFRDWQAVRDHAFT- VSPYPVILSLEN 




HcnsddqQrkmakyf keiFgdmLltkPtlds . lttepglpLPslkdlrgK 

II + 1 1+ 1 I+ + + +M 1 1 l + j 1 1 k ++| 1 1 1+ + +I + I + 

HCGLE - QQAAMARHLCT I LGDMLVTQA- LDSpNPEE LPS PEQLKGR 




ILLknkk 






+I+I+II 
VLVKGKK 






PI-PLC-Y: domain 2 of 2, from 512 to 591 


162.0 


le-44 


(SEQ ID NO: 120) kl lkespvef VkyNkrqLsRvYPkGtRvDSSNf mPqvf WnaGCQmVA 

+ l 1 l + + + I++I II 1 1 1 II | + |+ 1 I++I I++I 1 1 1 l + l 1 

NOV6 (SEQ ID NO: 3 52) RLLKAWGNSFVRHNARQLTRVYPLGLRMNSANYSPQEMWNSGCQLVA 


LNfQTsDlpmqiNdGmFeyNggqPdGsfksGYlLKPef 1R 

1 1 II I++ +I++I 1+1+ 11+ +1 l+l 1 I++I 1 
LNFQTPGYEMDLNAGRFLVNGQ CGYVLKPACLR 




C2 : domain 1 of 1, from 609 to 699 


89.5 


6.7e-23 
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(SEQ ID N0:121) LtVtvieArnLpkmDk . . vngr lsDPYVkvsllgdkkdlkkf kTkvv 

|+ + |+ | + -f.||| ++ + + + + ++ | | | + + + + + | ++ | + + + | | 
NOV6 { SEQ ID NO: 3 53) LSIQVLTAQQLPKLNAekPHS - IVDPLVRIEIHGVPADCARQETDYV 

kktNGLNPvWneEtFvFekvplpelasktLrf aVyDedrf srdDf iGqvt 
++ |+| |+|+ |++|+ + +|| | | + | | + | |+| +| +| |+| |+| 
LNN-GFNPRWG-QTLQFQ-LRAPELAL- - VRFWEDYDATSPNDFVGQFT 



The NOV6 nucleic acid and protein disclosed in this invention are expressed in at 
least the following tissues: brain and colon. This information was derived by determining the 
tissue sources of the sequences that were included in the invention including but not limited 
5 to SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources. 
The protein similarity information, expression pattern, and map location for the NOV6 
protein and nucleic acid disclosed herein suggest that this protein may have important 
structural and/or physiological functions characteristic of the phospholipase family. 
Therefore, the NOV6 nucleic acids and proteins of the invention are useful in potential 

. 10 diagnostic and therapeutic applications and as a research tool. For example, the compositions 
of the present invention will have efficacy for treatment of patients suffering from: Von 
Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, 
hypercalceimia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch- 
Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral 

15 disorders, addiction, anxiety, pain, neuroprotection, hemophilia, hypercoagulation, idiopathic 
thrombocytopenic purpura, immunodeficiencies, graft versus host disease, lymphedema, 
allergies and other diseases, disorders and conditions of the like. 

The novel NOV6 nucleic acids and polypeptides of the invention, or fragments 
thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic 

20 acid or the protein are to be assessed. These materials are further useful in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known to one ordinarily skilled in the art, using prediction from hydrophobicity charts, as 
described in the "Anti-NOVX Antibodies" section below. 

25 The disclosed NOV6 protein of the invention has multiple hydrophilic regions, each 

of which can be used as an immunogen. The NOV6 protein also has value in the 
development of a powerful assay system for functional analysis of various human disorders, 
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which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 

Phosphoinositide-specific phospholipase C (PLC) subtypes comprise a related group 
of multidomain phosphodiesterases that cleave the polar head groups from inositol lipids. 
5 Activated by all classes of cell surface receptors, these enzymes generate the ubiquitous 
second messengers inositol 1,4, 5-trisphosphate and diacylglyceroi. The tormer provokes a 
transient increase in intracellular free Ca(2+), while the latter serves as a direct activator of 
protein kinase C. Increase in intracellular Ca(2+) level and activated protein kinase C will 
further activate distinct signal transduction pathways, which induce various biological 
10 responses, e.g., cell proliferation and the immune response. Therefore, phospholipases are 
important membrane bound enzymes that may potentially serve as therapeutic drug targets. 

NOV7 

The NOV7 nucleic acid (SEQ ID NO: 13) (alternatively referred to as CG55802-01) of 
1059 nucleotides encodes a novel 3 alpha-hydroxy steroid dehydrogenase-like protein and is 
15 shown in Table 7A. An open reading frame for the mature protein was identified beginning 
with a ATG initiation codon at nucleotides 31-33 and ending with a TAA codon at 
nucleotides 1000-1002. Putative untranslated regions upstream from the start codon and 
downstream from the termination codon are underlined in Table 7A. The start and stop 
codons are in bold letters. 



Table 7 A. NOV7 Nucleotide Sequence (SEQ ID NO: 13) 

AAACATTTGCTAACCAGGCCAGTGACAGAAA TGGATTCGAAATACCAGTGTGTGAAGCTGAATGATGGTCACTTCA 
TGCCTGTCCTGGGATTTGGCACCTATGCGCCTGCAGAGGTACCTAAAAGTAAAGCTCTAGAGGCCGTCAAATTGGC 
AATAGAAGCCGGGTTCCACCATATTGATTCTGCACATGTTTACAATAATGAGGAGCAGGTTGGACTGGCCATCCGA 
AGCAAGATTGCAGATGGCAGTGTGAAGAGAGAAGACATATTCTACACTTCAAAGCTTTGGAGCAATTCCCATCGAC 
CAGAGTTGGTCCGACCAGCCTTGGAAAGGTCACTGAAAAATCTTCAATTGGACTATGTTGACCTCTATCTTATTCA 
TTTTCCAGTGTCTGTAAAGCCAGGTGAGGAAGTGATCCCAAAAGATGAAAATGGAAAAATACTATTTGACACAGTG 
GATCTCTGTGCCACATGGAAGGCCCTGGAGAAATGCAGAGATGCAGGTTTAACCAGGTCCATCAGGGTGTCCAGTT 
TCAATCACAAGCTGCTGGAACTCATCCTCAACAAGCCAGGGCTCAGGTACAAGCCCACCTGCAACCAGGTGGAATG 
TCACCCTTACCTCAACCAGAGCAAACTCCTGGAGTTCTGCAAGTCCAAGGACATTGTTCTAGTTGCCTACAGTGCC 
CTGGGATCCCAAAGAGACCCACAGTGGGTGGATCCCGACTGCCCACATCTCTTGGAGGAGCCGATCTTGAAATCCA 
TTGCCAAGAAACACAGTCGAAGCCCAGGCCAGGTCGCCCTGCGCTACCAGCTGCAGCGGGGAGTGGTGGTGCTGGC 
CAAGAGCTTCTCTCAGGAGAGAATCAAAGAGAACTTCCAGGTATTTGACTTTGAGTTGACTCCAGAGGACATGAAA 
GCCATTGATGGCCTCAACAGAAATCTCCGATATCTTTCTTTCTTCAGTCTTGCTGGACACCCTGATTATCCATTTT 
CAGACAAATATTAACATGGAGGACTTTGCGTGAGTTCTACCAGAGGCCCTGTGTGTAGATGGTGACACAGA 



The NOV7 of the invention maps to chromosomes 10. 

In a search of sequence databases, it was found, for example, that the NOV7 nucleic 
acid sequence of this invention has 940 of 1053 bases (89%) identical to a gb:GENBANK- 
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ID:HSU05598|acc:U05598.1 mRNA from Homo sapiens (Human dihydrodiol dehydrogenase 
mRNA, complete cds). 

The NOV7 polypeptide (SEQ ID NO: 14) encoded by SEQ ID NO: 13 is 323 amino 
acid residues in length and is presented using the one-letter amino acid code in Table 7B. 
5 The SignalP, Psort and/or Hydropathy results predict that NOV7 has no known signal peptide 
and is likely to be localized in the cytoplasm with a certainty ot 0.4500. in alternative 
embodiments, a NOV 7 polypeptide is located to the microbody (peroxisome) with a certainly 
of 0.3000, the mitochondrial matrix space with a certainty of 0.1000, or the lysosome (lumen) 
with a certainty of 0. 1 000. 

10 

Table 7B. Encoded NOV7 Protein Sequence (SEQ ID NO:14) 

MDSKYQCVKLNDGHFMPVLGFGTYAPAEVPKSKALEAVKLAIEAGFHHIDSAHVYNNEEQVGLAIRSKIADGSVK 
REDIFYTSKLWSNSHRPELVRPALERSLKNLQLDYVDLYLIHFPVSVKPGEEVIPKDENGKILFDTVDLCATWKA 
LEKCRDAGLTRSIRVSSFNHKLLELILNKPGLRYKPTCNQVECHPYLNQSKLLEFCKSKDIVLVAYSALGSQRDP 
QWVDPDCPHLLEEPILKSIAKKHSRSPGQVALRYQLQRGVWLAKSFSQERIKENFQVFDFELTPEDMKAIDGLN 
RNLRYLSFFSLAGHPDYPFSDKY 



The full amino acid sequence of the NOV7 protein of the invention has 272 of 323 
amino acid residues (84%) identical to, and 302 of 323 amino acid residues (93%) similar to, 
the 323 amino acid residue ptnr:TREMBLNEW-ACC:BAA36 1 69 protein from Homo 
15 sapiens (Human) (DD2/BILE ACID-BINDING PROTEIN/AKR1C2/3ALPHA- 
H Y DROX Y STEROID DEHYDROGENASE TYPE 3). 

The amino acid sequence of NOV7 has high homology to other proteins as shown in 



Table 7C. 



Table 7C. NOV7 BLASTP Results 


Gene 
Index/ 
Identifier 


Protein/Organism 


Length 
of 

aa 


Identity 

(%) 


Positives (%) 


Expect 
Value 


Q96A71 


ALDO-KETO REDUCTASE FAMILY 
1, MEMBER C2 (DIHYDRODIOL 
DEHYDROGENASE 2, BILE ACID BINDING 
PROTEIN , 3 -ALPHA HYDROXYSTEROID 
DEHYDROGENASE, TYPE III) (DD2/BILE 
ACID-BINDING 
PROTEIN/ AKR1C2 / 3 ALPHA - 
HYDROXYSTEROID DEHYDROGENASE TYPE 
3) - Homo sapiens (Human) 


1467 


272/323 
(84%) 


302/323 

(93%) 


5 . 4e- 
150 


P52895 


Probable trans- 1 , 2 -dihydrobenzene- 
1,2-diol dehydrogenase (EC 
1.3.1.20) (Chlordecone reductase 
homolog HAKRD) (Dihydrodiol 
dehydrogenase/bile acid-binding 
protein) (DD/BABP) - Homo sapiens 
( Human ) 


1453 


269/323 
(83%) 


301/323 (93%) 


1 . 7e- 
148 




Trans-1 , 2-dihydrobenzene- 1 , 2 -diol 
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Q04828 


dehydrogenase (EC 1.3.1.20) (High- 
affinity hepatic bile acid-binding 
protein) (HBAB) (Chlordecone 
reductase homolog HAKRC) 
(Dihydrodiol dehydrogenase 2) 
(DD2) (20 alpha -hydroxys teroid 
dehydrogenase) - Homo sapiens 
(Human) 


1432 


266/323 
(82%) 


297/323 (91%) 


2 . 8e- 
146 


153872 


dihydrodiol dehydrogenase (EC 
1.1.1.-) - human 


1403 


259/307 
(84%) 


290/307 (94%) 


3 . 3e- 
143 


Q95JII6 


3 (20 ) ALPHA - 

HYDROXYSTEROID/DIHYDRODIOL/INDMTOL 
DEHYDROGENASE (EC 1.1.1.112) - 
Macaca fuscata (Japanese macaque) 


1303 


257/323 
(79%) 


295/323 (91%) 


1 . lc 
142 



A multiple sequence alignment is given in Table 7D in a ClustalW analysis 
comparing NOV7 with related protein sequences disclosed in Table 7C. 

5 TABLE 7D. CLUSTALW ANALYSIS OF NOV7 
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15 



20 



25 



30 



35 



1. SEQIDNO.: 14 NOV7 

2. SEQIDNO.: 122 Q96A71 

3. SEQIDNO.: 123 P52895 



4. SEQIDNO.: 124 Q04828 

5. SEQ ID NO.: 125 153872 

6. SEQIDNO.: 126 Q95JH6 



NOV7 

Q96A71 

P52895 

Q04828 

153872 

Q95JH6 



NOV7 

Q96A71 

P52895 

Q04828 

153872 

Q95JH6 



NOV7 

Q96A71 

P52895 

Q04828 

153872 

Q95JH6 
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DSKYQCVKLNDGHFMPVLGFGTYAPAEVPKSKALEAVKLAIEAGFHHIDSAHVYNNEEQ 

ds k y q g vklndgh fmp vl gfgt y ap ae vp k s kale avkla i e ag fhh i d s ahvynne e q 
dskyqcvklndghfmpvlgfgtyapaevpkskaleavklaieagfhhidsahvynneeq 
dskyqcvklndghfmpvlgfgtyapaevpkskaleaHklaieagfShidsah[Jynneeq 
dskyqcvklndghfmpvlgfgtyapaevpkskaleavklaieagShhidsahvynneeq 
ds^qcvklndghfmpvlgfgtyapaevpk)skaheabklaieagrahidsah|ynneer 
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GLKY|PVCNQVECHPYra 

GLKYKPVCNQVECHPXFNQRKijLDF.C 

GL&Y^PVC^ 

GLKY'KPVCNQVECHPY^QRKLIjDFCK 



P52895 
Q04828 
153872 
Q95JH6 



N0V7 

Q96A71 

P52895 

Q04828 

153872 

Q95JH6 



'N0V7 
Q9 6A71 
P52895 
Q04828 
153872 
Q95JH6 




Additional BLASTP results are shown in Table 7E. 



Table 7E. Patp BLASTP Analysis for NOV7 




Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp: AAB4 344 4 


Human cancer 
associated protein 
sequence 


336 


266/323 
(82%) 


296/323 
(91%) 


5 . 7e-146 


patp:AAW14799 


Type 5 17 -beta- 
hydroxys t e ro i d 
dehydrogenase - Homo 
sapiens 


323 


249/323 
(77%) 


287/323 
(88%) 


1.5e-138 


patp : AAM7 84 71 


Human protein 

No. 1133 


323 


249/323 
(77%) 


287/323 
(88%) 


1. 5e-138 


patp : AAM7 94 55 


Human protein No. 3101 


325 


249/323 
(77%) 


287/323 
(88%) 


1 . 5e-138 


patp :AAY4 1041 


Human lung tumor 
antigen L773P 


364 


244/295 
(82%) 


274/295 
(92%) 


1.4e-133 



Domain results for NOV7 were collected from the Pfam database, and then 
identified by the Interpro domain accession number. The results are listed in Table 7F with 
the statistics and domain description. These results indicate that the NOV7 polypeptide has 
properties similar to those of other proteins known to contain these domains. 



TABLE 7F. DOMAIN ANALYSIS OF NOV7 


PSSMs Producing Significant Alignments 


Score 


E 

Value 
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(bits) 




aldo ket red: domain 1 of 1, from 10 to 303 


502.7 


5.7e- 
149 



(SEQ ID NO:127) 



LnnGlklkmPllGlGtwqtpgeedylwgrvdkeeakeavkaAldaGY 

I 1 + 1+ +1 i + l l + l 1+ + + l + l I I I I I I++I 1 + 

NOV7 (SEQ ID NO: 3 54) LNDGH- - FMPVLGFGTYAPAE VPKSKALEAVKLAIEAGF 

RhiDtAaiYgNGqkPgqSEeevGeaikealeegsvvvitkykRediFits 

I I I I++I + I " 1 I + 1 I + 1 1 ++++++ ! I I 1 1 1 1 1 l + l I 

HHIDSAHVYNN EEQVGLAIRSKIADGSV KREDIFYTS 

dKlwntf gpDlseyghspkhvrealekSLkrLgLdYvDLyLiHwPdpf kp 

III ++ ' I + I++II.+ III IM + I + MIIIIIIII + I++ II 

-KLWSNS HRPELVRPALERSLKNLQL.DYVDLYLIHFPVSVKP 

giedkyplgf ptdddgkliyedvpieetWkAleklvdeGkvrsIGVSNf s 
| | + ' +| + |++| | + + + + + |+ + + +| | | | | | I++I + I++I I I I 1 + 1 + 
G - EEV IP KDENGKI LFDTVDLCATWKALE KCRDAGLTRS I RVS S FN 

aeqleellsyagklklipPvvnQvElHPylrqdelrkvPLLpfCkshGIa 
+ + || + | + + + | | + ++ | ++ |||| + ||||. + | + | ++ MM++I + 

HKLLELILNKPG-LR- YKPTCNQVECHPYLNQSKLLE FCKSKDIV 

vtAySPLgsGlLtGkykteedipgdrrsllgadkgwselgspelledpvl 

-III I I I++ I +I+ + + + I I I l + l + l 

LVAYSALGSQR - DPQWVDPDCPHLLEEPIL 

kaiAekygykdktpAQvaLrWalqrGgGagvvvvIPKSsnpeRikeNlka 

I 11 + 1+ ++I IIIII++IIII III++II++ IMIII+++ 

KS I AKKHS RSPGQVALRYQLQRG WVLAKS FS QER I KENFQV 

f ddf eLteedmkaideldrgk 

I IIIII+IIIIIII+I+I+ 
F-DFELTPEDMKAIDGLNRNL 
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The NOV7 nucleic acids and polypeptides disclosed in this invention are expressed in 
at least the following tissues: liver/spleen (pool), and gall bladder. This information was 
derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, 
and/or RACE sources. 

The protein similarity information, expression pattern, and map location for the 
NOV7 protein and nucleic acid disclosed herein suggest that this protein may have important 
structural and/or physiological functions characteristic of the aldo-keto reductase family. 
Therefore, the NOV7 nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications and as a research tool. For example, the compositions 
of the present invention will have efficacy for treatment of patients suffering from: cancer, 
trauma, regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, Von Hippel- 
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Lindau (VHL) syndrome, cirrhosis, transplantation and other diseases, disorders and 
conditions of the like. 

The novel NOV7 nucleic acids and polypeptides of the invention, or fragments 
thereof, are useful in diagnostic applications, wherein the presence or amount of the nucleic 
5 acid or the protein are to be assessed. These materials are further useful in the generation of 
antibodies that bind immunospecificaiiy to the novel substances of the invention tor use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known to one ordinarily skilled in the art, using prediction from hydrophobicity charts, as 
described in the "Anti-NOVX Antibodies" section below. 

10 The disclosed NOV7 protein of the invention has multiple hydrophiiic regions, each 

of which can be used as an immunogem The NOV7 protein also has value in the 
development of a powerful assay system for functional analysis of various human disorders, 
which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 

15 The aldo-keto reductase family includes a number of related monomeric NADPH- 

dependent oxidoreductases, such as aldose reductase, prostaglandin F synthase, xylose 
reductase, aldehyde reductases, hydroxysteroid dehydrogenases, dihydrodiol dehydrogenases 
and many others. All possess a similar structure, with a beta-alpha-beta fold characteristic of 
nucleotide binding proteins. The fold comprises a parallel beta-8/alpha-8-barrel, which 

20 contains a novel NADP-binding motif. The (alpha/beta) 8-barrel fold provides a common 

scaffold for an NAD(P)(H)-dependent catalytic activity, with substrate specificity determined 
by variation of loops on the C-terminal side of the barrel. All the aldo-keto reductases are 
dependent on nicotinamide cotactors for catalysis and retain a similar cofactor binding site, 
even among proteins with less than 30% amino acid sequence identity. Members of members 

25 of the aldo-keto reductase (AKR), short-chain dehydrogenases/reductases (SDR) and quinone 
reductase (QR) superfamilies are involved in reductive pathways involved in synthesis and 
disposition of carbonyl and hydroxyl group containing compounds. 

NOV8 

A disclosed NOV8 nucleic acid (SEQ ID NO: 15) of 879 nucleotides (also referred to 
30 as CG5 5904-01) encoding a novel Squalene Desaturase-like protein is shown in Table 8 A. 

An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
24-26 and ending with a TGA codon at nucleotides 861-863. Putative untranslated regions 
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are found upstream from the initiation codon and downstream from the termination codon, 
and are underlined. The start and stop codons are shown in bold letters in Table 8A. 

Tabic 8A. NQV8 nucleotide sequence (SEQ ID NO:15). 

ATTATAACTATTGTCACAATATAA TGAAAGAACATTCAAAAACGTTCTCATATGCCTTTGATTTT 
TTGGATTTAAAAAGGAAAAAAGCAATTTGGGCTATTTATGCAGTTTGCAGAATTATAGATGACAG 
TATTGATAAATACAAAGACCTTGAGCAATTAAACGGCATAGCTAGAGATTTAGATGTGATTTATA 
GCGATTGTGATTATATTCAAGCCTATCAAAGTGATGCAGCTATTATGAATGCTTTAAGTAATACA 
TTGAATACATATTCAATACCTAAAAAACCTTTTGAATCTTTAATTCAATATGTGAAGGAAGATTT 
AGTTTTAAAAGAAATGAAAACrGATTCAGATTTATATGAGTATTGCTAl'GGTGTGGTAGGTACTG 
TCGGTGAATTGTTAACTCCTATATTAACTTCATCAAATGAAAATAATTTCGAGCAAGCTGAAGAA 
GCTGCGATTGCTTTAGGCAAGGCAATGCAAATAACTAATATTTTAAGAGATGTCGGCGAAGATTT 
TCAAAATGGAAGAATTTATCTAAGTGTTGAAAAATTAGCTCAATATCGAGTTAATCTACATTCTA 
TATATTATGAAGGAGTTTCGCCAAATTATATAGAACTGTGGGAAAGTTACGCTACAGAGACAGTT 
AGGTTATATGATATTGCATTAAACGGTATTAATTATTTTGACGAAGAGGTACGTTACATTATCGA 
ATTAGCTGCGATAGCTTATCATGAAATACTTGTGGAAGTAAGGAAGGCAAACTATACGTTGCATA 
AGAAAGTATATGTAAGCAAATTGAAAAAAATGAAAATTTATCGTGAACTTAGTGCGAAATATAAT 
AGGAGTGAAACATTATGAAGATTGCAGTTATAGG 



NOV8 CG55904-01 genomic clones map to chromosome 5. 
5 In a search of sequence databases, it was found, for example, that the nucleic acid 

sequence of this invention has 532 of 879 bases (60%) identical to a gb:GenBank- 
ID:SAP1P2| acc:X73889.1 mRNA from genes crtM and crtN from S. aureus. 

A disclosed NOV8 polypeptide (SEQ ID NO: 1 6) encoded by SEQ ID NO: 1 5 has 279 
amino acid residues and is presented in Table 8B using the one-letter amino acid code. 
10 SignalP, Psort and/or Hydropathy results predict that NOV8 does not possess a signal peptide 
and is likely to be localized to the cytoplasm with a certainty of 0.3000. NOV8 has a 
molecular weight of 32387.5 Daltons. 



Table 8B. Encoded NOV8 protein sequence (SEQ ID NO:16). 

MKEHSKTFSYAFDFLjDLKRKKAIWAI YAVCRI IDDS IDKYKDLEQLNGIARDLDVI YSDCDYI 
QAYQSDAAIMNALSNTLNTYSIPKKPFESLIQYVKEDLVLKEMKTDSDLYEYCYGWGTVGEL 
LTPILTSSNENNFEQAEEAAIALGKAMQITNILRDVGEDFQNGRIYLSVEKLAQYRVNLHSIY 
YEGVSPNYIELWESYATETVRLYDIALNGINYFDEEVRYI IELAAIAYHEILVEVRKANYTLH 
KKVYVSKLKKMKIYRELSAKYNRSETL 



15 The full amino acid sequence of the protein of the invention was found to have 1 33 of 

275 amino acid residues (48%) identical to, and 183 of 275 amino acid residues (66%) 
similar to, the 287 amino acid residue ptnr:SptrEmbl-ACC:Q99R75 Squalene Desaturase 
protein from S. aureus. 

In a further search of public sequence databases, NOV8 was found to have homology 
20 to the amino acid sequences shown in the BLASTP data listed in Table 8C. 

Table 8C. BLASTP results for NOV8 
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Gsne Index/ 
Identifier 


Protein/ Organism 


Length, 
(aa) 


Identity 

(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 


SQUALENE DESATURASE - 
Staphylococcus aureus 


287 


133/275 
(48%) 


183/275 
(66%) 


1 . 7e-6l 


ptnr : SPTREMBL- 
ACC:O07854 


SQUALENE DESATURASE - 
Staphylococcus aureus 


255 


113/241 
(46%) 


151/241 
(62%) 


2 . 9e-48 


ptnr : pir- 
id : A55548 


crtM protein - 
Staphylococcus aureus 


254 


104/241 
(43%) 


143/241 
(59%) 


4 . le-42 


ptnr : SPTREMBL- 
ACC:Q9M608 


PHYTOENE SYNTHASE - 
Citrus unshiu 


436 


85/261 
(32%) 


138/261 
(52%) 


3 . Oe-30 


ptnr :SWISSNEW- 
7\CC:P49085 


Phytoene synthase, 
chloroplast precursor 


410 


89/262 
(33%) 


145/262 
(55%) 


1.0e-29 



The homology of these sequences is shown graphically in the ClustalW analysis 
shown in Table 8D. NOV8 polypeptide is provided in lane 1 . 

Table 8D. ClustalW Analysis of NOV8 



1) 


NOV 8 


(SEQ 


ID 


NO: 


16) 


2) 


007854 


(SEQ 


ID 


NO 


: 128) 


3) 


A55548 


(SEQ 


ID 


NO: 


129) 


4) 


Q9M608 


(SEQ 


ID 


NO: 


130) 


5) 


P49085 


(SEQ 


ID 


NO 


131) 



NOV8 
007854 
A55548 
Q9M608 
P49085 

NOV8 

007854 

A55548 

Q9M608 

P49085 

NOV 8 

007854 

A55548 

Q9M608 

P49085 

NOV8 

007854 

A55548 

Q9M608 

P49085 

NOV8 

007854 

A55548 

Q9M608 

P49085 

NOV8 

007854 

A55548 

Q9M608 

P49085 



MSVTLLWVVSPNSQLSNCFGFVDSVREENRLFYSSRFLYQHQTRTAVFNSRPKQFNNSNKQRRNSYPLDTDLRHPCSSGI 8 0 
MAI ILVRAAS PG- - LS AADS I SHQGTLQCST LLKTKRP AARRWMPCSLLGLHPWEAGR 5 6 
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DLPEIS-CMVASTAGEVAMSSEEMVYWWLKQAALVNKQPSGVTRDLDVNP-DIALPGTLSIjBSE^Dr| 
PS PAVYSSLPVNPAGEAVVSSEQKVYDWLKQAALLKRQLR - - TPVLDARPQDMDMP - - RNG|KEg|D] 
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YS^DYljj§A|^B 
g^FgiQnKEgiQ^EKYPYEHHHja^^,: ; 

gf o FgT eg k k"i oSjh'KY pVehhh|~ 

PNASHITPTALDRWF^T.FjTT,FRGRPgD MJjD, 

PNANYTTPTALURWEKKLeSlFTGRPYD- - • MliDi 




TYSHPK 8 7 

hvaqhknRaf 101 

HVAQHKNQAF 101 
gVDI 235 
SRfBBdI 209 




KANgT-T. J HtSivS?M.q[5Lt39MKIYRELSAl5YNRSETL 279 

T 2S5 



AN1 

AN; 



D^NFTjPArasraAglAALPIAYAgSLLRPSRIYTSKA 4 36 
D^NFTS§AS^fc|^ LALPVAYG S SLLLPCSLRNG Q T 410 



5 BLAST analysis was performed on sequences from the Patp database, which is a 

proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 8E. 




Table 8E. Patp BLASTP Analysis for NOV8 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


E Value 


patp: AAY44217 


Soybean phytoene 
synthase - Glycine max 


400 


85/261 
(32%) 


136/261 
(52%) 


3 . 8e-30 


patp:AAY84101 


Amino acid sequence of 
a phytoene synthase 
polypeptide 
Lycopersicon 
esculentum 


412 


85/261 
(32%) 


137/261 
(52%) 


1.3e-29 


patp :AAW4 1057 


Phytoene synthase from 
N. benthamiana - 
Nicotiana benthamiana 


410 


83/261 
(31%) 


137/261 
(52%) 


9 . 0e-29 


patp: AAG10658 


Arabidopsis thaliaria 
protein fragment SEQ 
ID NO: 9068 - 
Arabidopsis thaliana 


422 


83/261 
(31%) 


134/261 
(51%) 


1 . 2e-28 


patp:AAG10 65 9 


Arabidopsis thaliana 
protein fragment SEQ 
ID NO: 9069 - 
Arabidopsis thaliana 


403 


83/261 
(31%) 


134/261 
(51%) 


1.2e-28 



DOMAIN results for NOV8 as disclosed in Tables 8F, were collected from the 
Conserved Domain Database (CDD) with Reverse Position Specific BLAST analyses. This 
DLAST analysis software samples domains found in the Smart and Pfam collections. 

Table 8F lists the domain description from DOMAIN analysis results against NOV8. 
This indicates that the NOV8 sequence has properties similar to those of other proteins 
known to contain these domains. 



Table 8F. Domain Analysis of NOV8 



PSSMs producing significant alignments: 

SQS_PSY (InterPro) Squalene/phytoene synthase 



Score (bits) 

13 0 . 7 



E value 

2.1e-35 



SQSPSY: domain 1 of 2 , from 1 to 38: score 21.0, E = 8e-05 

(SEQ ID NO: 132) laqgSkSFalai rLlppelRravlal Yl wCRaaDdvVD< - * 

+ ++II+I I 1+ ++ - + | ++ |+| ++ || II +| 

NOV8 (SEQ ID NO: 355) 1 MKEHSKTFSYAFDFLDLKRKKAIWAIYAVCRIIDDSID 38 

SQS_PSY: domain 2 of 2 , from 69 to 262: score 109.7, E = 1.5e-29 

(SEQ ID NO: 133) DapvdraFaPCAYqALdvleef diprepf rdl iedlTkrMGaGmamD 

|| ++ | ++ + |- ++ M++M+ || + | 
NOV8 (SEQ ID NO: 356) 69 DAAIMNALS NTLNTYSIPKKPFESLIQ YVKED 100 



lekreknlqyryatfeDllrY Cyy V AC t VG 1 mm a r 1 mg v r k 1 e dp Ad wq 1 
I + | ++ || ++ ||| + | |||| + ++ ++++ ++ ++ 
101 LVLK EMKTDSDLYEYCYGVVGTVGELLTPILTSSNENNF 13 9 

eevld 1 r AcdLGLAlQLTNI aRDvgEDar rGPCRvYLPt ewLsqyG Isle 

I +++ +I++II l+l III+IIIIII++ I Ml I Ml ++I 
140 EQAEE-AAIALGKAMQITNILRDVGEDFQNG- -RIYLSVEKLAQYRVNLH 186 

dllapentdkrirrvlrrlldnArayyedAltGlagLppqsrf piaAApq 
+ + + + + + + ++ + + + + + + | + | [ |+ ++ | | |+ 
187 SIYYEGVSPN- YIELWESYATETVRLYDIALNGINYFDEEVRYIIELAAI 235 



vYaglgdaieangydvf rrRaktrkgek< - * 
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| + | ++++++++ | ++++ ++++| +| 
236 AYHEILVEVRKANY-TLHKKVYVSKLKK 262 

N0V8 is expressed in at least the following tissues: colon, brain, lung, lumph, and 
tonsil (enriched for germinal center b-cel!s). 

Squalene synthase (farnesyl-diphosphate farnesyltransferase)(SQS) belongs to the 
5 squalene and phytoene synthases family. Phytoene synthase (PS Y) catalyzes the conversion 
of two molecules of geianylgeranyl diphosphate (GGPP) into phytoene. The reaction earned 
out by PSY is catalyzed in two separate steps: the first is a head-to-head condensation of the 
two. molecules of GGPP to form prephytoene diphosphate; this intermediate is then 
rearranged to form phytoene. psy is found in all organisms that synthesize carotenoids: plants 

10 and photosynthetic bacteria as well as some non- photosynthetic bacteria and fungi. In 

bacteria PSY is encoded by the gene CTRB. In plants PSY is localized in the chloroplast. 

As it can be seen from the description above, both SQS and PSY share a number of 
functional similarities which are also reflected at the level of their primary structure. In 
particular three well conserved regions are shared by SQS and PSY; they could be involved 

1 5 in substrate binding and/or the catalytic mechanism. Squalene synthase (farnesyl- 
diphosphate farnesyltransferase)(SQS) and Phytoene synthase (PSY) share a number of 
functional similarities. These similarities are also reflected at the level of their primary 
structure. In particular, three well conserved regions are shared by SQS and PSY; they could 
be involved in substrate binding and/or the catalytic mechanism. Squalene synthase (farnesyl- 

20 diphosphate farnesyltransferase)(SQS) catalyzes the conversion of two molecules of farnesyl 
diphosphate (FPP) into squalene. It is the first committed step in the cholesterol biosynthetic 
pathway. The reaction carried out by SQS is catalyzed in two separate steps: the first is a 
head-to-head condensation of the two molecules of FPP to form presqualene diphosphate; 
this intermediate is then rearranged in a NADP-dependent reduction, to form squalene: 2 FPP 

25 -> presqualene diphosphate + NADP -> squalene SQS is found in eukaryotes. In yeast is is 
encoded by the ERG9 gene, in mammals by the FDFT1 gene. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 

30 for treatment of patients such as: Obesity, dietary disorders, Von Hippel-Lindau (VHL) 

syndrome , Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalcemia, Parkinson's 

disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple 

sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, 
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Pain, Neuroprotection, Tonsilitis, Lymphedema, Allergies, Systemic lupus erythematosus , 
Autoimmune disease, Asthma, Emphysema, Scleroderma, allergies, ARDS and other 
diseases, disorders and conditions of the like. 

As described earlier, NOV8 shares extensive sequence homologies with Squalene 
5 Desaturase family proteins. The structural similarities indicate that NOV8 may function as a 
member of Squalene Desaturase tamtly proteins. Accordingly, the NOV8 nucleic acids and 
proteins identified here may be useful in potential therapeutic applications implicated in (but 
not limited to) various pathologies and disorders as indicated herein. For example, a cDNA 
encoding the Squalene Desaturase-like protein NOV8 may be useful in gene therapy, and the 

10 Squalene Desaturase-like protein NOV8 may be useful when administered to a subject in 
need thereof. The NOV8 nucleic acid encoding Squalene Desaturase-like protein, and the 
Squalene Desaturase -like protein of the invention, or fragments thereof, may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. Additional disease indications and tissue expression forNOV8 

15 and NOV8 variants, i f available, are presented in the Examples. 

NOV8 nucleic acids and polypeptides are further useful in the generation of 
antibodies that bind immuno-specifically to the novel NOV8 substances for use in therapeutic 
or diagnostic methods. These antibodies may be generated according to methods known in 
the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 

20 Antibodies" section below. The disclosed NOV8 protein has multiple hydrophilic regions, 
each of which can be used as an immunogen. In one embodiment, a contemplated NOV8 
epitope is from about amino acids 1 to 35. In another embodiment, a NOV8 epitope is from 
about amino acids 50 to 85. In additional embodiments, NOV8 epitopes are from about 
amino acids 95 to 125, from about amino acids 175 to 200, from about amino acids 215 to 

25 325, and from about amino acids 335 to 71 1. These novel proteins can be used in assay 

systems for functional analysis of various human disorders, which will help in understanding 
of pathology of the disease and development of new drug targets for various disorders. 

NOV9 

A disclosed NOV9 nucleic acid (SEQ TD NO: 17) of 939 nucleotides (also referred to 
30 as CG55954-01) encoding a novel Lymphocyte Antigen 64-like protein is shown in Table 
9A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 140-142 and ending with a TAA codon at nucleotides 920-922. Putative 
untranslated regions are found upstream from the initiation codon and downstream from the 
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termination codon, and are underlined. The start and stop codons are shown in bold letters in 
Table 9 A. 

Table 9A. NQV9 nucleotide sequence (SEQ ID NO:17) 

TTAGCAAGTCGCATTATCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGC 
TCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACGAGGGTAAACCCACCAAGCAATCC 
TAGCCTGTG ATGGCGTTTGACGTCAGCTGCTTCTTTTGGGTGGTGCTGTTTTCTGCCGGCTGTAA 
AGTCATCACCTCCTGGGATCAGATGTGCATTGAGAAAGAAGCCAACAAAACATATAACTGTGAAA 
•ATTTAGGTCTCAGTGAAATCCCTGACACTCTACCAAACACAACAGAATTTTTGGAATTCAGCTTT 
AATTTTTTGCCTACAATTCACAATAGAACCTTCAGCAATCAGCATCTTCTAGCAGGCCTACCAGT 
TCTCCGGCATCTCAACTTAAAAGGGAATCACTTTCAAGATGGGACTATCACGAAGACCAACCTAC 
TTCAGACCGTGGGCAGCTTGGAGGTTCTGATTTTGTCCTCTTGTGGTCTCCTCTCTATAGACCAG 
CAAGCATTCCACAGCTTGGGAAAAATGAGCCATGTACACTTAAGCCACAACAGCCTGACATGCGA 
CAGCATTGATTCTCTTAGCCATCTTAAGGGAATCTACCTCAATCTGGCTGCCAACAGCATTAACA 
TCATCTCACCCCGTCTCCTCCCTATCTTGTCCCAGCAGAGCACCATTAATTTAAGTCATAACCCC 
CTGGACTGCACTTGCTCGAATATTCATTTCTTAACATGGTACAAAGAAAACCTGCACAAACTTGA 
AGGCTCGGAGGAGACCACGTGTGCAAACCCGCCATCTCTAAGGGGAGTTAAGCTATCTACCTCAA 
TCTGGCTGCCAACAGCATTAACATCATCTCACCCCGTCTCCTCCCTATCTTGTCCCAGCAGAGCA 
CCATTAATTTAA GTCATAACCCCCTGGAA 



NOV9 CG55954-01 genomic clones map to chromosome 5ql2. 
5 In a search of sequence databases, it was found, for example, that the nucleic acid 

sequence of this invention has 487 of 492 bases (98%) identical to a gb:GenBank-lD:D83597| 

acc:D83597.1 mRNA from Homo sapiens (RP105, complete cds). 

A disclosed NOV9 polypeptide (SEQ ID NO: 1 8) encoded by SEQ ID NO: 1 7 has 260 

amino acid residues and is presented in Table 9B using the one-letter amino acid code. 
10 NOV9 has an INTEGRAL Likelihood of -2.39 that it is a transmembrane protein. SignalP, 

Psort and/or Hydropathy results predict that NOV9 has a signal peptide and is likely to be 

localized to the plasma membrane with a certainty of 0.4600. The most likely cleavage site 

for aNOV9 peptide is between amino acids 23 and 24, i.e., at the dash between amino acids 

1TS-WD. NOV9 has a molecular weight of 28738.5 Daltons. 

15 _ . ----- . 

Table 9B. Encoded NQV9 protein sequence (SEQ ID NO: 18). 

MAFDVSCFFWWLFSAGCKVITSWDQMCIEKEANKTYNCENLGLSEIPDTLPNTTEFLEFSFNFLPTIHN 
RTFSNQHLLAGLPVLRHLNLKGNHFQDGTITKTNLLQTVGSLEVLILSSCGLLSIDQQAFHSLGKMSHVD 
LSHNSLTCDSIDSLSHLKGIYLNLAANSINIISPRLLPILSQQSTINLSHNPLDCTCSNIHFLTWYKENL 
HKLEGSEETTCANPPSLRGVKLSTSIWLPTALTSSHPVSSLSCPSRAPLI 



The full amino acid sequence of the protein of the invention was found to have 166 of 
1 89 amino acid residues (87%) identical to, and 1 72 of 189 amino acid residues (91%) 
similar to, the 661 amino acid residue ptnr:SptrEmbl-ACC:Q99467 Lymphcyte Antigen 64 
20 precursor protein from Homo sapiens. 

In a further search of public sequence databases, NOV9 was found to have homology 
to the amino acid sequences shown in the BLASTP data listed in Table 9C. 
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Table 9C. BLASTP results for NOV9 






Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 

(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q99467 


LYMPHOCYTE ANTIGEN 64 
PRECURSOR (RP105) - 
Homo sapiens 


661 


166/189 
(87%) 


172/189 
(91%) 


8. 3e-83 


ptnr :SPTREMBL- 
ACC-.Q62192 


LYMPHOCYTE ANTIGEN 78 
PRECURSOR (RP105) - 
Mus muscuius 


661 


111/160 
(69%) 


128/160 
(80%) 


1.4e-55 



The homology of these sequences is shown graphically in the ClustalW analysis 
shown in Table 9D. NOV9 polypeptide is provided in lane 1. 



i) 

2) 
3) 



NOV 9 

Q99467 

Q62192 



Table 9D. ClustalW Analysis of NOV9 

(SEQ ID NO:18) 
(SEQ ID NO:134) 
(SEQ ID NO:135) 



C I EKEAffiKTYfflCEgLG 

c i e keaSktySceSlg 
c i e keMktySc eSlg 



NOV 9 

Q99467 FLDLTRCQTNWTHEDTFQSHHOLSTLVLTGNPLIFMAETSLNGPKST.KHLFLTQTGISNLEFIPVHNLENLESLYLGSNH 160 

Q62192 * 74 

_ . 74 

NOV9 

Q99467 ISSIKFPKDFPARNLKVLDFQNNAIHYISREDMRSLEQAINLSLNFNGNNVKGIELGAFDSTVFQSLNFGGTPNLSVIFN 24 0 

Q62192 74 



NOV9 

Q99467 GLQNSTTQSLWLGTFEDIDDEDISSAMLKGLCEMSVESLNLQEHRFSDISSTTFQCFTQLQELDLTATHLKGLPSGMKGL 
062192 " 



NOV9 



Q9 94 67 NLLKKLVLSVNHFDQLCQISAANFPSLTHLYIRGNVKKLHLGVGCLEKLGNLQTLDLSHNDIEASDCCSLQLKNLSHLQT 

Q62192 

Q99467 lnlshneplglqsqafkecpqlelldlaftrlhinapqspfqnlhflqvlnltycfldtsnSJ 

Q62192 




NOV 9 
Q99467 
Q62192 

NOV9 

Q99467 

Q62192 



- - n^RwT, PTABT^SfJ 2 4 6 

iVKLSCGIUAgciFFL^VFLL S4 0 
SiYfflG : M 16 0 



tCPSRAPgl- 26 0 

FFAVKYHJTjRWKYQHI 661 

Z 16 0 



5 BLAST analysis was performed on sequences from the Patp database, which is a 

proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 9E. 
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Table 9E. Patp BLASTP Analysis for NOV9 




Sequences 

r\T~<-»Hii*""*"i nn Hi nVi — 
yj-Uum-j-iiy niyii 

scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


Uci U fJ . t\t\.rl O _> J. W 


Product of clone J422 
- Homo sapiens 


661 


166/189 
(87%) 


172/189 
(91%) 


6 .4e-83 


patp:AAW87556 


B cell surface protein 

sequence Homo 
sapiens 


661 


166/189 

(37%) , 


172/189 

(91%) 


6 .4e-83 


patp: AAYR?^?7 


Human RP105 protein 
sequence 


6^0 


166/189 
(87%) 


172/189 
(91%) 


6 . 4e-8^ 


patp:AAW4 7274 


Human B-cell 
activation and 
survival antigen- 1 


661 


163/189 
(86%) 


169/189 
(89%) 


1 . le-80 


patp:AAY11833 


Human 5' EST secreted 
protein 


75 


72/74 
(97%) 


72/74 
(97%) 


1.2e-35 



DOMAIN results for NOV9 as disclosed in Tables 9F, were collected from the 
Conserved Domain Database (CDD) with Reverse Position Specific BLAST analyses. This 
BLAST analysis software samples domains found in the Smart and Pfam collections. Table 
9F lists the domain description from DOMAIN analysis results against NOV9. 



Table 9F. Domain Analysis of NQV9 



PSSMs producing significant alignments: 



Score (bits) E value 



LRRCT (InterPro) 
LRR (InterPro) 



Leucine rich repeat C-terminal domain 
Leucine Rich Repeat 



44 . 4 
28 . 8 



2.6e- 09 
0. 00013 



LRR: domain 1 of 4 , from 54 to 77-. score 4.2, E = 1.7e + 02 
(SEQ ID NO: 13 6) nLeeLdLsnNnLsGsl Ppesf gnLp< - * 

| + | | + | I + + + + +1+1 + 
N0V9 (SEQ ID NO: 3 57) 54 TTEFLEFSFNFLP-TIHNRTFSNQH 7 7 

LRR: domain 2 of 4 , from 84 to 107: score 4.1, E = 1.7e+02 
(SEQ ID NO: 13 7) nLeeLdLsnNnLs . Gsl Ppesf gnLp< - * 

|++|+| + |++++| ++ |+ 
NOV9 (SEQ ID NO:358) 84 VLRHLNLKGNHFQdGTITK- - TNLLQ 107 

LRR : domain 3 of 4 , from 111 to 134: score 16.6, E = 0.59 
(SEQ ID NO -13 8) nLeeLdLsnNnLsGsl Ppesf gnLp< - * 

+ | | + | | |++ | | + + + + | + | 
NOV9 (SEQ ID NO:359) 111 SLEVLILSSCGLL-SIDQQAFHSLG 134 

LRR: domain 4 of 4 , from 135 to 15 8: score 14.0, E = 3.7 
(SEQ ID NO: 13 9) nLeeLdLsnNnLsGslPpesf gnLp< - * 

+ + | | | + | + |+ + + | ++ +|+ 
N0V9 (SEQ ID NO:360) 135 KMSHVDLSHNSLT-CDSIDSLSHLK 158 

LRRCT: domain 1 of 1, from 191 to 254: score 44.4, E - 2.6e-09 

(SEQ ID NO- 140) NPfnCDCeLrwLlrWlretnprrledqedlrCasPeslrGqpl . . . . 

| I++I + I+ +1 + 1 ' +1 I +1 I++I+ + +I l + l + l I I I +I+ + + 
NOV9 (SEQ ID NO: 361) 191 NPLDCTCSNI HFLTWYKE -NLHKLEGSEETTCANPPSLRGVKLs t S i 23 6 

lellp . - sdf sCp<-* 

++ |+ +++ I++I I i 

237 wlptaLTSSHpvSSLSCP 254 



68 



i , ~ : - 

Lymphocyte antigen 64 (RP105) is a B cell Toll like receptor (TLR) that transmits a 
growth-promoting signal and is implicated in the life/death decision of B cells. The growth- 
promoting signal activation by RP105 leads to resistance against irradiation-induced 
5 apoptosis and massive B-cell proliferation. RP105 has tandem repeats of a leucine-rich motif 
in the extracellular domain that is expected to be involved in protein-protein interactions. 
• Role of RP105 has been implicated not only in B cell proliferation but also in secretion of 
large quantities of LPS-neutralizing antibodies as an innate immune responses to bacterial 
cell wall lipopolysaccharide. Loss of RP105 has been implicated in increased disease activity 

1 0 in systemic lupus erythematosus. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: bacterial infection, allergic disease such as asthma, B 

15 cell neoplasms, auto-immune diseases such as systemic lupus erythematosus (SLE), 

histocystic leukemia, hairy cell leukaemia, prolymphocyte leukaemia, myelomas and other 
diseases, disorders and conditions of the like. 

NOV9 shares extensive sequence homologies with Lymphocyte Antigen 64 family 
proteins. The structural similarities indicate that NOV9 may function as a member of 

20 Lymphocyte Antigen 64 family proteins. Accordingly, the NOV9 nucleic acids and proteins 
identified here may be useful in potential therapeutic applications implicated in (but not 
limited to) various pathologies and disorders as indicated herein. For example, a cDNA 
encoding the Lymphocyte Antigen 64-like protein NOV9 may be useful in gene therapy, and 
the Lymphocyte Antigen 64-iike protein NOV9 may be useful when administered to a subject 

25 in need thereof. The NOV9 nucleic acid encoding Lymphocyte Antigen 64-like protein, and 
the Lymphocyte Antigen 64-like protein of the invention, or fragments thereof, may further 
be useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. 

The Lymphocyte Antigen 64 disclosed in this invention is expressed in at least the 

30 following tissues: Adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal 
kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, 
pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, 
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spleen, stomach, testis, thyroid, trachea, uterus. Based on the tissues in which NOV9 is most 
highly expressed, specific uses include developing products for the diagnosis or treatment of 
a variety of diseases and disorders associated therewith. Additional specific expression of 
NOV9 in normal and diseased tissues are shown in the Examples. 
5 NOV9 nucleic acids and polypeptides are further useful in the generation of 

antibodies that bind immuno-specilically to the novel NOV9 substances tor use in therapeutic 
or diagnostic methods. These antibodies may be generated according to methods known in 
the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. The disclosed NOV9 protein has multiple hydrophilic regions, 

10 each of which can be used as an immunogen. In one embodiment, a contemplated NOV9 
epitope is from about amino acids 1 to 35. In another embodiment, a NOV9 epitope is from 
about amino acids 50 to 85. In additional embodiments, NOV9 epitopes are from about 
amino acids 95 to 125, from about amino acids 175 to 200, from- about amino acids 215 to 
325, and from about amino acids 335 to 71 1 . These novel proteins can be used in assay 

15 systems for functional analysis of various human disorders, which will help in understanding 
of pathology of the disease and development of new drug targets for various disorders. 

NOV10 

A disclosed NOV 10 nucleic acid (SEQ ID NO: 19) of 2349 nucleotides (also referred 
to as CG5591 0-01) encoding a novel ACYL-COA DESATURASE-like protein is shown in 
20 Table 10A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 260-262 and ending with a TGA codon at nucleotides 1250-1252. Putative 
untranslated regions are found upstream from the initiation codon and downstream from the 
termination codon, and are underlined. T he start and stop codons are shown in bold letters in 
Table 10A. 



Table 10A. NOV10 nucleotide sequence (SEQ ID NO: 19). 

TATTTTAATCCCCCCCCCCCCCCGAGCCATATGGGGGATACGCCAGCAACAGACGCCGGCCGCC 
AAGATCTGCATCCCTAGGCCACGCTAAGACCCTGGGGAAGAGCGCAGGAGCCCGGGAGAAGGGC 
TGGAAGGAGGGGACTGGACGTGCGGAGAATTCCCCCCTAAAAGGCAGAAGCCCCCGCCCCCACC 
CTCGAGCTCCGCTCGGGCAGAGCGCCTGCCTGCCTGCCGCTGCTGCGGGCGCCCACCTCGCCCA 
GCCATGCCAGGCCCGGCCACCGACGCGGGGAAGATCCCTTTCTGCGACGCCAAGGAAGAAATCC 
GTGCCGGGCTCGAAAGCTCTGAGGGCGGCGGCGGCCCGGAGAGGCCAGGCGCGCGCGGGCAGCG 
GCAGAACATCGTCTGGAGGAATGTCGTCCTGATGAGCTTGCTCCACTTGGGGGCCGTGTACTCC 
CTGGTGCTCATCCCCAAAGCCAAGCCACTCACTCTGCTCTGGGCCTACTTCTGCTTCCTCCTGG 
CCGCTCTGGGTGTGACAGCTGGTGCCCATCGCTTGTGGAGCCACAGGTCCTACCGGGCCAAGCT 
GCCTCTGAGGATATTTCTGGCTGTCGCCAACTCCATGGCTTTCCAGAATGACATCTTCGAGTGG 
TCCAGGGACCACCGAGCCCACCACAAGTACTCAGAGACGGATGCTGACCCCCACAATGCCCGCC 
GGGGCTTCTTCTTCTCCCATATTGGGTGGCTGTTTGTTCGCAAGCATCGAGATGTTATTGAGAA 
GGGGAGAAAGCTTGACGTCACTGACCTGCTTGCTGATCCTGTGGTCCGGATCCAGAGAAAGTAC 
TATAAGATCTCCGTGGTGCTCATGTGCTTTGTGGTCCCCACGCTGGTGCCCTGGTACATCTGGG 
GAGAGAGTCTGTGGAATTCCTACTTCTTGGCCTCTATTCTCCGCTATACCATCTCACTCAACAT 
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CAGCTGGCTGGTCAACAGCGCCGCCCACATGTATGGAAACCGGCCCTATGACAAGCACATCAGC 
CCTCGGCAGAACCCACTCGTCGCTCTGGGTGCCATTGGTGAAGGCTTCCATAATTACCATCACA 
CCTTTCCCTTTGACTACTCTGCGAGTGAATTTGGCTTAAATTTTAACCCAACCACCTGGTTCAT 
TGATTTCATGTGCTGGCTGGGGCTGGCCACTGACCGCAAACGGGCAACCAAGCCGATGATCGAG 
nrrrGGAAGGCCAGGACTGGAGACAGCAGTGCTTG AACTTGGAACAGCCATCCCACATGTCTGC 
CGTTGCAACCTCGGTTCATGGCTTTGGTTACAATAGCTCTCTTGTACATTGGATCGTGGGAGGG 
GGCAGAGGGTGGGGAAGGAACGAGTCAATGTGGTTTGGGAATGTTTTTGTTTATCTCAAAATAA 



ACAGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGCGCAGTCTCGGCTCACTGCAGCCTC 
CACCTACCTGGTTCAAGCAATl'CTCCTGCCTCAGCCTCCTGAGTAGCTGAGATTACAGGAOCCT 
GCCACCACACCCAGCTAATTTTTTTGTATTTTTAGTAGAGACAGGGTTTCATCATGTTGGCCAG 
ACIGGCC 1 CGAATTCCTGACCTCAGGCAA'l CCACCCGCCTCGGCCTCCCAAAGAGC I GGGAi'TA 
CAGGCGTGAGCCACCGCACCCTGCCGAAAAAAACTTTTTTTTTTTGAGACGGAGGCTCGCTCTG 
TCCCCCAGGTCTGGATGTGCAGTGGCGAGATTTCAGCTCACTGACAAGCTCCGCCTCCCGGGGT 
TCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGGAGCCAGCGCGCCCAGCCTAAAAAA 
CTTTTCAGGTCAATATTACTACGATTTAACTTTACGAGTGTGGACCTGTGATTTAATCGGCTAT 
TAGCTAAGAATAGCGTCAAATTATTCGTGTGTCATTGTGGCTTGAACATTGATGGCTAACCCTT 
CCTGGAAAGGGATGAAGGCAAAGTAATATTTCTTTTAGTGGTAGTTCAGGAGACCATGTGGTCT 
CCTTTGTCTACCAATTTACCCGATCATGTGTTATTAAAACACCCCTTCTGGAGGACAAAGAGGG 
GT TACACAC A^GGGGXCT^_CG GGCAACACAG CAGGTCCG GTGACCATCGGGCGG CGGGGTC 
TCGCGGCTCCAA CTCAC CCGGCACACACGACAACAGACGG GCTGAT CTCGGGGTACCGGAAGCC 
TCGTCGAAACAAATATCGCCGTTTTGCTCGACGCCAAACTGCTAT 



The ACYL-COA DESATURASE NOV 10 disclosed in this invention maps to 
chromosome 4. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
5 sequence of this invention has 805 of 808 bases (99%) identical to a gb:GENBANK- 
ID:AK024685|acc:AK024685.1 mRNA from Homo sapiens (Homo sapiens cDNA: 
FLJ21032 fis, clone CAE07365). 

A disclosed NOV 10 polypeptide (SEQ ID NO:20) encoded by SEQ ID NO: 19 has 
330 amino acid residues and is presented in Table 10B using the one-letter amino acid code. 
10 SignalP, Psort and/or Hydropathy results predict that NOV 10 has a signal peptide and is 
likely to be localized extracellularly with a certainty of 0.6000. In an alternative 
embodiment, NOV 10 is likely to be localized to the Golgi with a certainty of 0.4000 5 or to the 
endoplasmic reticulum (membrane) with a certainty of 0.3000, or to the microbody 
(peroxisome) with a certainty of 0.3000. NOV 10 is likely a Type Ilia membrane protein 
15 (NcytCexo) and has a likely cleavage site between pos. 16 and 17, i.e., at the dash in the 
amino acid sequence CDA-KE. 



Table 10B. Encoded NOV10 protein sequence (SEQ ID NO:20). 

MPGPATDAGKIPFCDAKEEIRAGLESSEGGGGPERPGARGQRQNIVWRNWLMSLLHLGAVYSLVLIPKAKP 
LTLLWAYFCFLLAALGVTAGAHRLWSHRSYRAKLPLRIFLAVANSMAFQNDIFEWSRDHRAHHKYSETDADP 
HNARRGFFFSHIGWLFVRKHRDVIEKGRKLDVTDLLADPWRIQRKYYKISWLMCFWPTLVPWYIWGESL 
WNSYFLASILRYTISLNISWLVNSAAHMYGNRPYDKHISPRQNPLVALGAIGEGFHNYHHTFPFDYSASEFG 
LNFNPTTWFIDFMCWLGLATDRKRATKPMIEARKARTGDSSA 
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The full amino acid sequence of the protein of the invention was found to have 203 
of 284 amino acid residues (71%) identical to, and 242 of 284 amino acid residues (85%) 
similar to, the 357 amino acid residue ptnr:SPTREMBL-ACC:Q9YGM2 protein from Gallus 
gallus (Chicken) (ACYL-COA DESATURASE 1 (EC 1.14.99.5) (STEAROYL-COA 
5 DESATURASE 1) (FATTY ACID DESATURASE 1). 

In a further search of public sequence databases, NOV 10 was found to have 
homology to the amino acid sequences shown in the BLASTP data listed in Table 10C. 



Table 10C. BLASTP results for NOV10 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 

V del/ 


Identity 

(%) 


Positives 
(%) 


Expect 


ptnr : REMTREMBL- 
ACC:CAC8 8580 


SEQUENCE 1 FROM PATENT 
WO0166758 - Homo 
sapiens 


330 


330/330 
(100%) 


330/330 
(100%) 


1 . 8e-183 


ptnr : SPTREMBL- 
ACC:Q9YGM2 


ACYL-COA DESATURASE (EC 
1.14.99.5) (STEAROYL- 
COA DESATURASE) (FATTY 
ACID DESATURASE) 
(DELTA(9) -DESATURASE) - 
Gallus gallus 


357 


203/284 
(71%) 


242/284 
(85%) 


2 . 7e-116 


ptnr : SPTREMBL- 
ACC:Q9PW15 


ACYL-COA DESATURASE (EC 
1.14.99.5) (STEAROYL- 
COA DESATURASE) (FATTY 
ACID DESATURASE) 
(DELTA ( 9 ) - DESATURASE ) - 
Ctenopharyngodon idella 


324 


200/285 
(70%) 


236/285 
(82%) 


l. 7e-ll4 


ptnr : SPTREMBL- 
ACC:Q92038 


ACYL-COA DESATURASE (EC 
1.14.99.5) (STEAROYL- 
COA DESATURASE) (FATTY 
ACID DESATURASE) 
(DELTA (9) -DESATURASE) - 
Cyprinus carpio 


327 


200/286 
(69%) 


234/286 
(81%) 


2. Oe-113 


ptnr rSPTREMBL- 
ACC:Q9PU86 


ACYL-COA DESATURASE (EC 
1.14.99.5) (STEAROYL- 
COA DESATURASE) (FATTY 
ACID DESATURASE) 
(DELTA (9) -DESATURASE) - 
Cyprinus carpio 


324 


201/285 
(70%) 


230/285 
(80%) 


6.7e-113 



10 The homology of these sequences is shown graphically in the ClustalW analysis 

shown in Table 1 0D. The NOV 1 0 polypeptide is provided in lane I . 



Table 10D. ClustalW Analysis of NOV10 






1) NOV10 (SEQ ID NO: 20) 










2) CAC88580 (SEQ ID NO:141) 










3) Q9YGM2 (SEQ ID NO: 142) 










4) Q9PW15 (SEQ ID NO: 143) 










5) Q92038 (SEQ ID NO: 144) 










6) Q9PU86 (SEQ ID NO: 145) 










10 20 30 40 
- - 1 - - • • 1 1 1 1 1 1 1 


50 

I....J |.... 


60 


70 

-I ■• I •••!: 


80 


NOV10 JEgPATDAGKIP FCDAKE 


SlRAGligSSEGGGGP 


3rpS 






CAC8 8580 iJgG PATDAGK IP FCDAKE 


1 1 RAGlJs S EGGGG P 




a|gqrqn^^S 




Q9YGM2 fflAHLLQEEEFSSASSTTTVTSRVTKNGNVTMEKDLLNHDDVAA 


9r - gmB^l^kOTr 








Q9PW15 BdMDTKAOARR A 
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BLAST analysis was performed on sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 10E. 



Table 10E. Patp BLASTP Analysis for NOV10 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp : AAG63225 


Amino acid sequence of 
a human lipid 
metabolism enzyme - 
Homo sapiens 


330 


330/330 
(100%) 


330/330 
(100%) 


1 . 4e-183 


patp :AAG63 85 0 


Amino acid sequence of 
human fatty acid 
desaturase 25934 - 
Homo sapiens 


330 


330/330 
(100%) 


330/330 
(100%) 


1.4e-183 


patp:AAG63934 


Amino acid sequence of 
human fatty acid 
desaturase 25934 - 
Homo sapiens 


330 


330/330 
(100%) 


330/330 
(100%) 


1.4e-183 


patp:AAY6937 8 


Amino acid sequence of 
human skin stearoyl- 
CoA desaturase - Homo 
sapiens 


359 


187/284 
(65%) 


234/284 
(82%) 


2. le-107 


patp: AAR25 853 


MSH-dependent protein 
obtd. from hamster 
flank organ - 
Mesocricetus auratus 


354 


181/284 

(63%) 


233/284 
(82%) 


3 . 6e-105 
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Table 101 lists domain descriptions from pfam analysis for NOV10. This indicates 
that the NOV 10 sequence has properties similar to those of other proteins known to contain 
these domains and similar to the properties of these domains. 



Table 10F. Domain Analysis of NOV10 



Pfam analysis 

Model Domain seq-f seq-t hmm-f hmm-t score E- value 



Desaturase 1/1 51 295 1 248 U 505.3 4.7e-148 

Alignments of top-scoring domains: 

Desaturase: domain 1 of 1 , from 51 to 295: score 505.3, E - 4.7e-148 
(SEQ ID NO: 146) illgalHlgAlyllallptelkwktvivalllYvitGGlGITaGyHR 

+I+++IIIII I + l ++ + l I + + ll+lll+ll 

NOV10 (SEQ ID NO: 362) 51 VLMSLLHLGAVYS- LVLIPKAKPLTLLWAYFCFLLAA-LGVTAGAHR 95 

LwsHRSYkaklpLrifLaifgtlAvQgsiyeWardHRaHHkysDTdaDPH 

1 1 1 i 1 1 l + l 1 1 1 1 1 1 1 i I ++++I + I++I + II + IIIIIIIIIMIIIII 

96 LWSHRSYRAKLPLRIFLAVANSMAFQNDIFEWSRDHRAHHKYSETDADPH 14 5 
danRGFf f SHvGWILvkkhPavkekgkkldlsDLkaDpVvrFqhryYipl 

+hiiiiin+iii I+.H++I+III+III++II+IIIIH i++ii++ 

14 6 NARRGFFFSHIGWLFVRKHRDVIEKGRKLDVTDLLADPWRIQRKYYKIS 19 5 
mvlmgf iLPtLvpgylwGet f wggf vwagf lRlvf vlhaTWcVNSaAHkf 

+III+I++IIIM+I III++I++++ 1+ I+IIIIII++ 

196 VVLMCFWPTLVPWYIWGESLWNSYFLASILRYTISLNISWLVNSAAHMY 24 5 

Gy r PyDs r i t Prnnwl vAl vt f GEGwHNf HHt FPyDYRnaekwkweyDlT 

I + IIII++I + II + I IIII+ + +III + II + IIIII + M + + 

24 6 GNR P YD KH ISP RQN PL VALG A I GEG FHNYHHT FPFDYSASE FG - LN FNP T 294 

k<-* 

295 T 295 

The ACYL-COA DESATURASE disclosed in this invention is expressed in at least 
the following tissues: Brain, adrenal gland, eye, retina, colon, ovary, testis. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: Endometriosis, Fertility, Von Hippel-Lindau (VHL) 
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syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalcemia, Parkinson's 
disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple 
sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, 
Pain, Neuroprotection, Diabetes and other diseases, disorders and conditions of the like. 

(OMIM 604031) Stearoyl-CoA desaturase (SCD; EC 1.14.99.5) is an iron-containing 
enzyme that catalyzes a rate-limiting step in the synthesis of unsaturated fatty acids. The 
principal product of SCD is oleic acid, which is formed by desaturation of stearic acid. The 
ratio of stearic acid to oleic acid has been implicated in the regulation of cell growth and 
differentiation through effects on cell-membrane fluidity and signal transduction. By RT- 
PCR of adipose tissue RNA with primers based on the sequence of rat SCD, a partial human 
SCD cDNA was isolated. Using RNase protection assays, it was recently found that human 
SCD was expressed at higher levels in colon and esophageal carcinomas than in the 
counterpart normal tissues. Additional cDNAs corresponding to the full-length human SCD 
transcript were cloned leading to 6 predicted amino acid changes. It was recently reported 
that the deduced 359-amino acid SCD protein contains the 3 highly conserved histidine- 
containing regions that are essential for the enzyme's catalytic activity. The coding region of 
human SCD shares 85% and 82% nucleotide identity with those of mouse Scd 1 and Scd2, 
respectively. Northern blot analysis revealed that SCD is expressed ubiquitously as 3.9- and 
5.2-kb mRNAs, with the highest levels in brain and liver. The 2 transcripts arise from use of 
alternative polyadenylation signals. It was demonstrated that the human SCD gene spans 
approximately 24 kb and contains 6 exons. They noted that the organization of the human, 
mouse, and rat SCD genes is very similar. By analysis of a somatic cell hybrid panel, the 
SCD gene was mapped to chromosome 10 and a transcriptionally inactive, processed SCD 
pseudogene to chromosome 17. Deletions were identified in the Scdl gene in the asebia (ab) 
mutant mouse, which has rudimentary sebaceous glands and develops alopecia. Fatty acid 
desaturases (EC 1 ; 14.99.-) are enzymes that catalyze the insertion of a double bond at the 
delta position of fatty acids. 

There are two distinct families of fatty acid desaturases which do not seem to be 
evolutionary related. Family 1 is composed of: Stearoyl-CoA desaturase (SCD) (EC 
1 .14.99.5). SCD is a key regulatory enzyme of unsaturated fatty acid biosynthesis. SCD 
introduces a cis double bond at the delta(9) position of fatty acyl-CoA's such as palmitoleoyl- 
and oleoyl-CoA. SCD is a membrane-bound enzyme that is thought to function as a part of a 
multienzyme complex in the endoplasmic reticulum of vertebrates and fungi. Family 2 is 
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composed of: Plants stearoyl-acyl-carrier-protein desaturase (EC 1.14.99.6), these enzymes 
catalyze the introduction of a double bond at the delta(9) position of steraoyl-ACP to produce 
oleoyl-ACP. This enzyme is responsible for the conversion of saturated fatty acids to 
unsaturated fatty acids in the synthesis of vegetable oils. Cyanobacteria desA an enzyme 
5 that can introduce a second cis double bond at the delta position of fatty acid bound to 
membranes glyceroiipids. DesA is involved in chilling tolerance; the phase transition 
temperature of lipids of cellular membranes being dependent on the degree of unsatui auon of 
fatty acids of the membrane lipids. 



NOV11 

1 0 A disclosed NO V i 1 nucleic acid of 1 4 1 1 nucleotides (also referred to as CG5028 1 - 

01) (SEQ ID NO:21) encoding a novel WNT-10B PROTEIN PRECURSOR-like protein is 
shown in Table 11 A. An open reading frame was identified beginning with an ATG 
initiation codon at nucleotides 254-256 and ending with a TGA codon at nucleotides 1280- 
1282. Putative untranslated regions upstream from the initiation codon and downstream from 

15 the termination codon are underlined and the start and stop codons are in bold in Table 1 1A. 



Table 11A. NOV11 nucleotide sequence (SEQ ID NO:21 ) 

CAAGTGTTTGTGAGT CTGTGTGT CTGAGTTT GCAA GTGAGTG T GTGTCTGTGTGCCGGGC 
GTTGTGTCTGATTGGGCAAGGTTCCAGGGGTGCTCGCTTGAGTCCTGAGCTGGGACAACG 
CCTTGACTCTTCTTCTTTAAGACCTCCAAGCCTCAGGGACTCTGGGAATCAAGGGGTGTT 
TCTTCTTGTTTTGTTTGAGGAGGAATGAGAAGGGTCCTGATCGATCTGCCCACCGGAGCC 
TCCGGGCTTCGACATGCTGGAGGAGCCCCGGCCGCGGCCTCCGCCCTCGGGCCTCGCGGG 
TCTCCTGTTCCTGGCGTTGTGCAGTCGGGCTCTAAGCAATGAGATTCTGGGCCTGAAGTT 
GCCTGGCGAGCCGCCGCTGACGGCCAACACCGTGTGCTTGACGCTGTCCGGCCTGAGCAA 
GCGGCAGCTAGGCCTGTGCCTGCGCAACCCCGACGTGACGGCGTCCGCGCTTCAGGGTCT 
GCACATCGCGGTCCACGAGTGTCAGCACCAGCTGCGCGACCAGCGCTGGAACTGCTCCGC 
GCTTGAGGGCGGCGGCCGCCTGCCGCACCACAGCGCCATCCTCAAGCGCGGTTTCCGAGA 
AAGTGCTTTTTCCTTCTCCATGCTGGCTGCTGGGGTC.ATGCACGCAGTAGCCACGGCCTG 
CAGCCTGGGCAAGCTGGTGAGCTGTGGCTGTGGCTGGAAGGGCAGTGGTGAGCAGGATCG 
GCTGAGGGCCAAACTGCTGCAGCTGCAGGCACTGTCCCGAGGGAAGGCTCCCCGGGACAT 
CCAGGCACGAATGCGAATCCACAACAACAGGGTGGGGCGCCAGGTGGTAACTGAAAACCT 
GAAGCGGAAATGCAAGTGTCATGGCACATCAGGCAGCTGCCAGTTCAAGACATGCTGGAG 
GGCGGCCCCAGAGTTCCGGGCAGTGGGGGCGGCGTTGAGGGAGCGGGTGGGCCGGGCCAT 
CTTCATTGATACCCACAACCGCAATTCTGGAGCCTTCCAGCCCCGTCTGCGTCCCCGTCG 
CCTCTCAGGAGAGCTGGTCTACTTTGAGAAGTCTCCTGACTTCTGTGAGCGAGACCCCAC 
TATGGGCTCCCCAGGGACAAGGGGCCGGGCCTGCAACAAGACCAGCCGCCTGTTGGATGG 
CTGTGGCAGCCTGTGCTGTGGCCGTGGGCACAACGTGCTCCGGCAGACACGAGTTGAGCG 
CTGCCATTGCCGCTTCCACTGGTGCTGCTATGTGCTGTGTGATGAGTGCAAGGTTACAGA 
GTGGGTGAATGTGTGTAAGTGA GGGTCAACCTTACCTTGGGGCTGGGGAAAAGGACTGTG 
TGAAAGGAAGCGCCTTTTCAACCCTTTGCTATGATTTCCTTCCAAGGTCACTCTTGGCCC 
CTGGAAGCTTAAAGATCTACCTGGAAAAAAC 
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The WNT-10B PROTEIN PRECURSOR-iike NOV1 1 disclosed in this invention 
maps to chromosome 12. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 641 of 654 bases (98%) identical to a gb:GENBANK- 
5 lD:HSU81787|acc:U8 1787.1 mRNA from Homo sapiens (Human WntlOB mRNA. complete 
cds). 

A disclosed NOV1 1 polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 has 
342 amino acid residues and is presented in Table 1 IB using the one-letter code. NOV1 1 
polypeptides are likely Type lb (Nexo Ccyt) membrane proteins. Analysis of NOV 1 1 with 

10 INTEGRAL software predicts a likelihood of -3.88 of having a transmembrane domain at 
residues 157 - 173 (156 - 174). The SignalP, Psort and/or Hydropathy results predict that 
NOV1 1 has a signal peptide and is likely to be localized extracellularly with a certainty of 
0.3700. In an alternative embodiment, NOV1 1 is likely to be localized to the lysosome 
(lumen) with a certainty of 0.1900, or to the endoplasmic reticulum (membrane) with a 

15 certainty of 0.1000, or to the endoplasmic reticulum (lumen) with a certainty of 0.1000. The 
most likely cleavage site for a NOV1 1 signal peptide is between amino acids 28 and 29, i.e., 
at the dash in the sequence ALS-NE. 

Table 11B. NOV11 protein sequence (SEQ TD NO:22) 

MLEEPRPRPPPSGLAGLLFLALCSRALSNEILGLKLPGEPPLTANTVCLTLSGLSKRQLG 
LCLRNPDVTASALQGLHIAVHECQHQLRDQRWNCSALEGGGRLPHHSAILKRGFRESAFS 
FSMLAAGVMHAVATACSLGKLVSCGCGWKGSGEQDRLRAKLLQLQALSRGKAPRDIQARM 
RIHNNRVGRQWTENLKRKCKCHGTSGSCQFKTCWRAAPEFRAVGAALRERVGRAIFIDT 
HNRNSGAFQPRLRPRRLSGELVYFEKS PDFCERDPTMGS PGTRGRACNKTSRLLDGCGSL 
CCGRGHNVLRQTRVERCHCRFHWCCYVLCDECKVTEWVNVCK 

The full amino acid sequence of the protein of the invention was found to have 171 of 
176 amino acid residues (97%) identical to, and 173 of 176 amino acid residues (98%) 
20 similar to, the 389 amino acid residue ptnr:S WISSPROT-ACC:O00744 protein from Homo 
sapiens (Human) (WNT-10B PROTEIN PRECURSOR (WNT-12)). 

In a search of public sequence databases, NOV1 1 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 1 1C. 

Table 11C. BLASTP results for NOV11 



77 



i CrCli llSBS «+ ,,.;:i.Oi.l,SQ.-E! : 



Hon a TnHaV / 

Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 

(%) 


Expect 


ptnr t TREMBLNEW- 
ACC:BAB72181 


WNT10B - Homo sapiens 


389 


171/176 
(97%) 


173/176 
(98%) 


4 . 5e-189 


ACC:O00744 


WNT - 1 OB protein 
precursor (WNT- 12) - 
Homo sapiens 


389 


171/176 
(97%) 


173/176 
(98%) 


2.5e-133 


ptnr :SWISSPROT- 
ACC: P48614 


WNT- 10B protein 
precursor (WNT- 12) - 
Mus musculus 


389 


168/176 
(95%) 


172/176 
(97%) 


9 . 8e-185 


ptnr : SPTREMBL- 
ACC:P79753 


WNT10B - Fugu 
rubripes (Japanese 
puffer fish) (Takifucju 
rubripes) 


390 


123/208 
(59%) 


154/208 
(74%) 


2 . 5e-119 


ptnr rSWISSPROT- 
ACC:P70701 


WNT- 10 A protein 
precursor - Mus 
musculus 


41 7 


119/182 
(65%) 


136/182 
(74%) 


2 . 0e-117 



A multiple sequence alignment is shown in Table 1 1 D, with the protein of the 
invention being shown on the first line in a ClustalW analysis comparing the protein of the 
invention with related protein sequences shown in Table 1 1C. 



1) NOVll CG50281- 01 

2) BAB72181 

3) 000744 

4) P48614 

5) P79753 

6) P70701 



Table 11D. ClustalW Analysis of NOVll 

(SEQ ID NO:22) 
(SEQ ID NO:147) 
{SEQ ID N0:148) 
(SEQ ID N0:149) 
(SEQ ID NO:150) 
(SEQ ID NO: 151) 




NOVll 

BAB72181 

000744 

P48614 

P79753 

P70701 




190 



200 
--I- 



ISFPHSLraSPGPGSSPj 

' " fphslJSs pgpgs 
'fpisq@spvpgsvp| 

- S HgEj 

!LS HG vgEH PA I L PA3^L3flSj2 





330 
. . I . . 



■ I - 



350 
. . I . . 



• I - 



360 

. . I . . 



380 
. . I . . 



- I - 



390 

- - I - - 



• I ■ 



400 

- ■ I 



NOVll 
BAB7 2181 
000744 



jRPRRLSGELVYFEKS PDFCERDPTijGSPGTRGRACNKTSRLLDGCGSLCCGRGHNVLRQTRVERCHCRFHWCj 



SGELVYFEKSPDFCERDPTgGS 



LDGCGSLCCGRGHNVLRQTRVERCHCRFHWC 



RPRRLSGELVYFEKSPDFCERDPTjGSPGTRGRACNKTSRLLDGCGSLCCGRGHNVLRQTRVERCHCRFHWC 
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P48614 

P7 97 53 STGGLNGCg 
P70701 PAPGTPGfflfl 




Other BLAST results include sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 1 IE. 



Table 1 IE. Patp BLASTP Analysis for NOV 1 1 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp :AAW0 8 92 8 


Wnt-lOb protein - Homo 
sapiens 


389 


171/176 
(97%) 


173/176 
(98%) 


4 . 6e-187 


patp : AAR53689 


HR2 polypeptide - Homo 
sapiens 


389 


168/176 

(95%) 


172/176 
(97%) 


7.6e-185 


patp:AAY943l9 


Murine Wnt-lOA protein 
- Mus musculus 


. 417 


119/182 
(65%) 


136/182 
(74%) 


1 .6e-117 


patp:AAY2 855 9 


Wnt-lOa polypeptide #1 
- Homo sapiens 


417 


119/182 
(65%) 


137/182 
(75%) 


4 . le-117 


patp:AAB95835 


Human protein sequence 
SEQ TD NO: 18862 - Homo 
sapiens 


417 


119/182 
(65%) 


137/182 
(75%) 


2 . 3e-116 



Table 1 IF lists the domain description from DOMAIN analysis results against 



NOV11. 



Table 11F. Domain Analysis of NO VI 1 



Pfam analysis 



Model 


Domain 


seq-f 


seq-t 


hmm-f 


hmm - 1 


score 


E-value 


wnt 


1/2 


47 


161 


1 


115 [. 


133 . 3 


4 . le-48 


Metallothio_2 


1/1 


142 


214 


1 


85 [] 


-33 . 6 


7.4 


wnt 


2/2 


174 


342 


. ] 160 


352 . ] 


292 . 7 


4.5e-106 



Alignments of top-scoring domains: 

wnt: domain 1 of 2, from 47 to 161: score 133.3, E - 4. le-48 
(SEQ ID NO: 152) iCrsl PGLsprQrqlCrrnpdvmasvseGaqlaiqECQhQFRgrRWN 

-I +1 111+11+ II IIIIMI + | +++ | ++ ||||| | Ml 
N0V11 (SEQ ID NO: 3 63) 4 7 VCLTLSGLSKRQLGLCLRNPDVTASALQGLHIAVHECQHQLRDQRWN 93 

CStldslnersvfgkvlkkgtREtAFVyAIsSAGVahaVTRaGseGeles 
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11 + 1++ + + Hl + l + ll + ll ++ +III+III+ III l + l 1 












94 


CSALEGGGRLPHHSATLKRGFRESAFSFSMLAAGVMHAVATACSLGKLVS 














CGCDdkRkadeer 1 rikL< - * 














111+ 1 ++ +111 II 












144 


CGCGWKGSGEQDRLRAKL 161 






Met.allothio 


2 : 


domain 1 of 1 , from 142 to 214: score -33.6, E = 7.4 




(SEQ 


t n mo • •] r i \ 






MSCsCGGnCCCCSgCkCCoGCgOCkmYpdl settsr-t t tostTlvl C 














II+M+ mi + + + + n 




N0V11 


(SEQ 


ID NO: 3 64) 


142 


VSCGCGWK GSGEQDRLRAK- LLQLQALSRGK APR D 


175 












VAPekkaqf egsEtngvavaassnGCKC GsnCkCdPCNC< - * 














+ + + + + |+++ | | |+|++ | + | 












176 


I QARMR I HNNRVGRQ WTENLKRKC KChGT S GS CQ FKT C 214 






writ : 


domain 


2 


of 2 


from 174 to 342: score 292.7 E = 4 5e-l06 




(SEQ 


ID NO: 154) 






rdrdaRsLMNLHNNEAGRkaVkshmrreCKCHGvSGSCs 1 KTCWl sL 














II + ++ | ++ |il++!l++l ++++ | + ||||| + |||| + |||| ++ 




NOV 11 


(SEQ 


ID NO:365) 


174 


RD- - IQARMRIHNNRVGRQWTENLKRKCKCHGTSGSCQFKTCWRAA 


218 












PdFReVGdlLKeKYdgAieVevnkrgkgqrslssrkqasaleaanerf kk 














| + | | + | | ++ | + | + | | + ++ | ++ | | + ++ + + + 












219 


PEFRAVGAALRERVGRAI F I DTHNRNSG AFQPRLR PRR - 


256 












P t rnQYTDLVYl EkSPDYCerdretGs lGTqGRvCnkt SkG 1 qWRDgCe 1 














+III+IIIII+IIII+ II+II+II+IIIII+ 1 III++ 












257 


- LSG ELVYFEKSPDFCERDPTMGSPGTRGRACNKTSRLL - - -DGCGS 


299 












LCCGRGYnteqKvertekCnCkFHNGWCCyVkCeeCtewevhtCKc - * 














|||||| + |++ ++I+I+I+I+II Mill 1 + 11 + +++I +11 












300 


LCCGRGHNVLR-QTRVERCHCRFH- - WCCYVLCDECKVTEWVNVCK 3 42 



The WNT-10B PROTEIN PRECURSOR-Like protein disclosed in this invention is 
expressed in at least the following tissues: Melanocytes, heart, uterus, brain, lung, testis, b- 
cell, ovary. This information was derived by determining the tissue sources of the sequences 
that were included in the invention including but not limited to SeqCalling sources, Public 
5 EST sources, Literature sources, and/or RACE sources. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
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for treatment of patients suffering from: neurodegenerative disorders, epilepsy, cancers 
including but not limited to brain tumor, colon cancer and breast cancer, developmental 
disorders, and neural tube defects and other diseases, disorders and conditions of the like. 

WNT genes encode intercellular signaling glycoproteins that play important roles in 
5 key processes of embryonic development such as mesoderm induction, specification of the 
embryonic axis, and patterning of the central nervous system, spinal cord, and limbs. The 
name WNT denotes the relationship of this family to the Drosophila segment polarity gene 
'wingless,' and to its vertebrate ortholog Intl, a mouse protooncogene. It was noted that 
multiple WNT genes are known to exist in several species that have been investigated 
10 ranging from Drosophila to man. They have been classified into various groups and 
subgroups on the basis of high sequence homology and common expression patterns. 

The vertebrate WNT8 subfamily includes genes from Xenopus, zebrafish, and 
chicken; the first mammalian WNT8 homolog, a human member of the Wnt8 family that they 
termed WNT8B was characterized on the basis of the very high sequence similarity (90-91% 

15 identity) of the inferred protein to those encoded by the Xenopus and zebrafish Wnt8b genes. 
The human cDNA encodes a 295-amino acid polypeptide that contains a C2H2 zinc finger- 
like motif. A predominant 1 .9-kb mRNA was detected in a variety of adult and fetal tissues. 
They used PGR typing of a human monochromosomal hybrid cell panel to map the gene to 
chromosome 10, and fluorescence in situ hybridization for localization at 10q24. Recently, 

20 the full-length cDNA sequence and genomic organization of the human WNT8B gene was 
reported along with studies of expression of the gene in human and mouse embryos. The 
WNT8B gene contains 6 exons separated by small introns, with the exception of intron 1 . 
The predicted protein has 35 1 amino acids. The gene is expressed predominantly as a 
transcript of approximately 2.1 kb. The human and mouse expression patterns appeared to be 

25 identical and were restricted to the developing brain, with the great majority of expression 
being found in the developing forebrain. In the latter case, expression was confined to the 
germinative neuroepithelium of 3 sharply delimited regions: the dorsomedial wall of the 
telencephalic ventricles (which includes the developing hippocampus), a discrete region of 
the dorsal thalamus, and the mammillary and retromammillary regions of the posterior 

30 hypothalamus. Expression in the developing hippocampus may suggest a role for WNT8B in 
patterning of this region, and subchromosomal localization of the human gene to 10q24 may 
suggest it as a candidate gene for partial epilepsy (EPT; OMIM-600512) in families in which 
the disease has been linked to markers in this region. WNT1 (OMIM- 164820) is a member 



of a family of cysteine-rich, glycosylated signaling proteins that mediate diverse 
developmental processes such as the control of cell proliferation, adhesion, cell polarity, and 
the establishment of cell fates. 

Wnt I was identified as an oncogene activated by the insertion of mouse mammary 
5 tumor virus in virus-induced mammary adenocarcinomas. Although Wntl is not expressed in 
the normal mammary gland, expression of Wntl in transgenic mice causes mammary tumors. 
To identify downstream genes in the WNT signaling pathway that are relevant to the 
transformed cell phenotype, a PGR- based cDN A subtraction strategy and suppression 
subtractive hybridization was used. Two genes, WISP1 and WISP2 (OMIM- 603399), were 

10 identified that are upregulated in the mouse mammary epithelial cell line transformed by 
Wntl, but not by Wnt4 (OMIM- 603490). Together with a third related gene, WISP3 
(OMIM- 603399), these proteins define a subfamily of the connective tissue growth factor 
family. Two distinct systems demonstrated WISP induction to be associated with the 
expression of WNTl. WISP1 genomic DNA was amplified in colon cancer cell lines and in 

1 5 human colon tumors and its RNA overexpressed in 84% of the tumors examined compared 
with patient-matched normal mucosa. WISP3 also was overexpressed in 63% of colon 
tumors analyzed. In contrast, WISP2 showed reduced RNA expression in 79% of the tumors. 
These results suggested that WISP genes may be downstream of WNTl signaling and that 
aberrant levels of WISP expression in colon cancer may play a role in colon tumorigenesis. It 

20 was found that the WISP1 cDNA encodes a 367-amino acid protein. Mouse and human 

WISP1 proteins are 84% identical; both have hydrophobic N-terminal signal sequences, 38 
conserved cysteine residues, and 4 potential N-linked glycosylation sites. Alignment of the 3 
human WISP proteins showed that WISP 1 and WISP3 are most similar (42%), whereas 
WISP2 had 37% identity with WISP1 and 32% identity with WISP3. 

25 Several members of the Wnt gene family have been shown to cause mammary tumors 

in mice. Using degenerate primer PCR on human genomic DNA and specific PGR of cDNA 
libraries, a Wnt gene was isolated that had not previously been described in human. It is the 
human homolog of mouse Wnt 10b, which had been shown to be one of the oncogenes 
cooperating with FGF3 in the development of mouse mammary tumor virus (MMTV)- 

30 induced mammary carcinomas in mice. The human WNTl 0B sequence is 88 and 95% 

identical to the murine gene at nucleotide and amino acid levels, respectively. By YAC and 
fluorescence in situ hybridization (FISH) mapping, the gene was localized to 12ql3, a 
chromosomal region frequently rearranged in human tumors and also containing the WNTl 
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gene. WNT10B expression was not observed in normal and benign proliferations of human 
breast tissue but was found to be elevated in 3 of 50 primary breast carcinomas. Southern 
blot analysis of the carcinoma expressing the highest level of WNT10B showed no 
amplification or rearrangement of the gene. It was recently demonstrated that the WNT 1 OB 
5 gene encodes a 389-amino acid protein with 96.6% sequence identity to mouse WntlOb. The 
expression pattern showed that it is synthesized in many adult tissues with the highest levels 
* found in heaii and skeletal muscle. By PCR typing of a human/rodent inoiiochromosomal 
panel and FISH, they mapped WNT10B to 12ql3. 1 . It was recently shown that WNT 
signaling, likely mediated by WNT10B, is a molecular switch that governs adipogenesis. 

10 WNT signaling maintains preadipocytes in an undifferentiated state through inhibition of the 
adipogenic transcription factors CEBPA and PPAR-gamma. When WNT signaling in 
preadipocytes is prevented by overexpression of axin or dominant-negative TCF4, these cells 
differentiate into adipocytes. Disruption of WNT signaling also causes transdifferentiation of 
myoblasts into adipocytes in vitro, highlighting the importance of this pathway not only in 

15 adipocyte differentiation but also in mesodermal cell fate determination. 

NOV12 

NOV 12 includes two novel Kilon Protein Precursor-like proteins disclosed below. 
The disclosed sequences have been named NOV 12a and NOV 12b. Unless specifically 
addressed as NOV 12a or NOV 12b, any reference to NOV 12 is assumed to encompass all 
20 variants. 

NOV12a 

A disclosed NOV12a nucleic acid of 1 196 nucleotides (also referred to as CG55920- 
01) (SEQ ID NO:23) encoding a novel Kilon Protein Precursor-like protein is shown in Table 
12A. An open reading frame was identified beginning with an ATG initiation codon at 
25 nucleotides 94-96 and ending with a TAA codon at nucleotides 1 156-1 158. Putative 

untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined and the start and stop codons are in bold in Table 12 A. 

Table 12A. NOV12a nucleotide sequence (SEQ ID NO:23) 

~GCGCGCCGCCTGGTTCCCGGGAAGACTCGCCAGCACCAGGGGGTGGGGGAGTGCGAGCTG ~ 
AAAGCTGCTGGAGAGTGAGCAGCCCTAGCAGGG ATGGACATGATGCTGTTGGTGCAGGGT 
GCTTGTTGCTCGAACCAGTGGCTGGCGGCGGTGCTCCTCAGCCTGTGCTGCCTGCTACCC 
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TCCTGCCTCCCGGCTGGACAGAGTGTGGACTTCCCCTGGGCGGCCGTGGACAACATGATG 
GTCAGAAAAGGGGACACGGCGGTGCTTAGGTGTTATTTGGAAGATGGAGCTTCAAAGGGT 
GCCTGGCTGAACCGGTCAAGTATTATTTTTGCGGGAGGTGATAAGTGGTCAGTGGATCCT 
CGAGTTTCAATTTCAACATTGAATAAAAGGGACTACAGCCTCCAGATACAGAATGTAGAT 
GTGACAGATGATGGCCCATACACGTGTTCTGTTCAGACTCAACATACACCCAGAACAATG 
C AGGTGC ATCTAACTGTGCAAGTTC CT C CTAAGATATATGACATCTCAAATGATATGACC 
GTCAATGAAGGAACCAACGTCACTCTTACTTGTTTGGCCACTGGGAAACCAGAGCCTTCC 
ATTTCTTGGCGACACATCTCCCCATCAGCAAAACCATTTGAAAATGGACAATATTTGGAC 
ATTTATGGAATTACAAGGGACCAGGCTGGGGAATATGAATGCAGTGCGGAAAATGATGTG 
TCATl-CCCAGATGTGAGGAAAGTAAAAGTTGTTGXCAACTTT^Cl'CC'r-AC'i'ATTCAGGAA 
ATTAAATCTGGCACCGTGACCCCCGGACGCAGTGGCCTGATAAGATGTGAAGGTGCAGGT 
GXGCCoCC X CCAGCCT I' I GAATGGTAC AAAGGAGAGAAGAAGC T C TTCAATGGG C AACAA 
GGAATTATTATTCAAAATTTTAGCACAAGATCCATTCTCACTGTTACCAACGTGACACAG 
GAGCACTTCGGCAATTATACTTGTGTGGCTGCCAACAAGCTAGGCACAACCAATGCGAGC 
CTGCCTCTTAACCCTCCAAGTACAGCCCAGTATGGAATTACCGGGAGCGCTGATGTTCTT 
TTCTCCTGCTGGTACCTTGTGTTGACACTGTCCTCTTTCACCAGCATATTCTACCTGAAG 
AATGCCATTCTACAATAAATTCAAAGACCCATAAAAGGCTTTTAAGGATTCTCTGA 



The KILON PROTEIN PRECURSOR- 1 ike NOV12a disclosed in this invention maps 
to chromosome 1 . 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 1003 of 1 167 bases (85%) identical to a gb:GENBANK- 
5 lD:AB017139|acc:AB017139.1 mRNA from Rattus norvegicus (Rattus norvegicus mRNA 
for Kilon, complete cds). 

A disclosed NOV 12a polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 has 
354 amino acid residues and is presented in Table 12B using the one-letter code. The Psort 
and Hydropathy results predict that this sequence has a signal peptide and is likely to be 
1 0 localized extracellularly with a certainty of 0.8200. In an alternative embodiment, NOV1 2a 
is likely to be localized to the lysosome (lumen) with a certainty of 0.5088, or to the 
endoplasmic reticulum (membrane) with a certainty of 0. 1 000, or to the endoplasmic 
reticulum (lumen) with a certainty of 0.1000. Most likely cleavage site for a NOV 12a signal 
peptide is between pos. 33 and 34, i.e., at the dash in the sequence CLP-AG. 



Table 12B. NOV12a protein sequence (SEQ ID NO:24) 

MDMMLLVQGAC'CSNQWLAAVLLSLCCLLPSCLPAGQSVDFPWAAVDNMMVRKGDTAVLRC 
YLEDGASKGAWLNRSSIIFAGGDKWSVDPRVSISTLNKRDYSLQIQNVDVTDDGPYTCSV 
QTQHTPRTMQVHLTVQVPPKIYDISNDMTVNEGTNVTLTCLATGKPEPSISWRHISPSAK 
PFENGQYLDIYGITRDQAGEYECSAENDVSFPDVRKVKVWNFAPTIQEIKSGTVTPGRS 
GLIRCEGAGVPPPAFEWYKGEKKLFNGQQGII IQNFSTRSILTVTNVTQEHFGNYTCVAA 
NKLGTTNASLPLNPPSTAQYGITGSADVLFSCWYLVLTLSSFTSIFYLKNAILQ 



1 5 The full amino acid sequence of the protein of the invention was found to have 334 of 

352 amino acid residues (94%) identical to, and 341 of 352 amino acid residues (96%) 

similar to, the 348 amino acid residue ptnr:SWISSPROT-ACC:Q9Z0J8 protein from Rattus 

norvegicus (Rat) (KILON PROTEIN PRECURSOR (KINDRED OF IGLON)). 
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The NOV 12a disclosed in this invention is expressed in at least the following tissues: 
brain. The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
5 for treatment of patients suffering from: Von Hippel-Lindau (VHL) syndrome , Alzheimer's 
disease, Stroke, Tuberous sclerosis, hypercalcemia, Parkinson's disease, Huntington's 
disease, Cerebral palsy, Epilepsy,Lesch-Nyhan syndrome, Multiple scieiosis,Aiaxia- 
telangiectasia,Leukodystrophies,Behavioral disorders, Addiction, Anxiety, Pain, 
Neuroprotection and other diseases, disorders and conditions of the like. 

10 NOV12b 



A disclosed NOV 12b nucleic acid of 1 165 nucleotides (also referred to as CG55920- 
04) (SEQ ID NO:25) encoding a novel Kilon Protein Precursor-like protein is shown in Table 
12C. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 77-79 and ending with a TA A codon at nucleotides 1 1 39- 1141. Putative 
15 untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined and the start and stop codons are in bold in Table 12C. 



Table 12C, NOV12b nucleotide sequence (SEQ ID NO:25) 



CGGGAAGACTCGCCAGCACCTGGGGGTGGGGGAGTGCGAGCTGAAAGCTGCTGGAGAGTG 

AGCAGCCCTAGCAGGGA TGGACATGATGCTGTTGGTGCAGAGTGCCTGTTGCTCGAACCA 

GCGGCTGGCGGCGGTGCTTCTCAGCCTGTGCTGCCTGCTACCCTCCTGCCTCCCGGCTGG 

ACAGAGTGTGGACTTCCCCTGGGCGGCCGTGGACAACATGATGGTCAGAAAAGGGGACAC 

GGCGGTGCTTAGGTGTTATTTGGAAGATGGAGCTTCAAAGGGTGCCTGGCTGAACCGGTC 

AAGT ATT AT-TTTTG C GGG AGGTGAT AAGTGGT C AGTGGAT C CT CG AGTTT C AAT T T C AAC 

ATTGAATAAAAGGGACTACAGCCTCCAGATACAGAATGTAGATGTGACAGATGATGGCCC 

ATACACGTGTTCTGTTCAGACTCAACATACACCCAGAACAATGCAGGTGCATCTAACTGT 

GCAAGTTCCTCCTAAGATATATGACATCTCAAATGATATGACCGTCAATGAAGGAACCAA 

CGTCACTCTTACTTGTTTGGCCACTGGGAAACCAGAGCCTTCCATTTCTTGGCGACACAT 

CTCCCCATCAGCAAAACCATTTGAAAATGGACAATATTTGGACATTTATGGAATTACAAG 

GGACCAGGCTGGGGAATATGAATGCAGTGCGGAAAATGATGTGTCATTCCCAGATGTGAG 

GAAAGTAAAAGTTGTTGTCAACTTTGCTCCTACTATTCAGGAAATTAAATCTGGCACCGT 

GACCCCCGGACGCAGTGGCCTGATAAGATGTGAAGGTGCAGGTGTGCCGCGTCCAGCCTT 

TGAATGGTACAAAGGAGAGAAGAAGCTCTTCAATGGCCAACAAGGAATTATTATTCAAAA 

TTTTAGCACAAGATCCATTCTCACTGTTACCAACGTGACACAGGAGCACTTCGGCAATTA 

TACTTGTGTGGCTGCCAACAAGCTAGGCACAACCAATGCGAGCCTGCCTCTTAACCCTCC 

AAGTACAGCCCAGTATGGAATTACCGGGAGCGCTGATGTTCTTTTCTCCTGCTGGTACCT 

TGTGTTGACACTGTCCTCTTTCACCAGCATATTCTACCTGAAGAATGCCA 

TTCTACAATAAATTCAAAGACCCATAAAAGGCTTT 



The KILON PROTEIN PRECURSOR-like NOV 12b disclosed in this invention maps 
to chromosome 1 . 
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Tn a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 989 of 1 154 bases (85%) identical to a gb:GENBANK- 
lD:AB017139|acc:AB017139.1 mRNA from Rattus tiorvegicus (Rattus norvegicus inRNA 
for Kilon, complete cds). 

5 A disclosed NOV 12b polypeptide (SEQ TD NO:26) encoded by SEQ FD NO:25 has 

354 amino acid residues and is presented in Table 12B using the one-letter code. NOV 12b 
seems to be a Type II (Ncyt Cexo) membrane protein with an INTEGRAL Likelihood of - 
5.41 Transmembrane 17 - 33 (15 - 36). The Psort and Hydropathy results predict that this 
sequence has a signal peptide and is likely to be localized at the Golgi body with a certainty 
10 of 0.9000. In an alternative embodiment, NOV12b is likely to be localized to the 

mitochondrial inner membrane with a certainty of 0.8084, or to the plasma membrane with a 
certainty of 0.6500, or to the mitochondrial intermembrane space with a certainty of 0.4883. 
Most likely cleavage site for a NOV 12b signal peptide is between pos. 33 and 34, i.e., at the 
dash in the sequence CLP- AG. 

Table 12D. NOV12b protein sequence (SEQ ID NO:26) 

MDMMLLVQSACCSNQRLAAVLLSLCCLLPSCLPAGQSVDFPWAAVDNMMVRKGDTAVLRC 
YLEDGAS KGAWLNRS S 1 1 FAGGDKWS VD PRVS I STLNKRDYS LQ I QNVDVTDDGP YTCS V 
QTQHTPRTMQVHLTVQVPPKIYDISNDMTVNEGTNVTLTCLATGKPEPSISWRHTSPSAK 
PFENGQYLDIYGITRDQAGEYECSAENDVSFPDVRKVKVWNFAPTIQEIKSGTVTPGRS 
GLIRCEGAGVPPPAFEWYKGEKKLFNGQQGI I IQNFSTRSILTVTNVTQEHFGNYTCVAA 
NKLGTTNASLPLNPPSTAQYGITGSADVLFSCWYLVLTLSSFTSIFYLKNAILQ 

15 The full amino acid sequence of the protein of the invention was found to have 332 of 

352 amino acid residues (94%) identical to, and 339 of 352 amino acid residues (96%) 
similar to, the 348 amino acid residue ptnr:S WlSSPROT-ACC:Q9Z0J8 protein from Rattus 
norvegicus (Rat) (KILON PROTEIN PRECURSOR (KINDRED OF 1GLON)). 

The KILON PROTEIN PRECURSOR-like gene disclosed in this invention is 
20 expressed in at least the following tissues: brain. The nucleic acids and proteins of the 
invention have applications in the diagnosis and/or treatment of various diseases and 
disorders. For example, the compositions of the present invention will have efficacy for the 
treatment of patients suffering from: Von Hippel-Lindau (VHL) syndrome , Alzheimer's 
disease, Stroke, Tuberous sclerosis, hypercalceimia, Parkinson's disease, Huntington's 
25 disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple sclerosis, Ataxia- 
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telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, Pain, 
Neuroprotection, as well as other diseases, disorders and conditions. 

NOV12a and NOV12b share a high degree of homology as is shown in the amino 
acid alignment in Table 12E. 



Table 12E. Clustal W Alignment of NOV12a and NOV1?b 



. I .... I . 



. i .... i .... i .... i . 



CG5592 0 01 
CG55920 04 



MDMMLLVQ^CCSNQjmAAVLLSLCCLLPSCLPAGQ^ 
MDMMLLVQ^CCSNQ&AAVLLSLCCLLP^ 



100 110 120 130 140 150 
. . I .... I I I I .... I I .... t I . . I I 



CG55920_01 
CG5592004 g 



GDKWS VDPRVS I STLN KRDYSLQ I QNVDVTDDG P YTCS VQTQHT P RTMQVHLTVQV PPKIYD I SNDMTVNEGTNVTLTC 
GDKWSVDPRVSISTLNKRDYSLQIQNVDVTDDGPYTCSVQTQHTPRTMQVHLTVQVPPKIYDISNDMTVNEGTNVTLTC 



170 180 



190 200 210 
. . I | 1 f I . . 



220 230 
I ! I 



CG5592001 
CG5592004 3 



TGKPEPSISWRHISPSAKPFENGQYLDIYGITRDQAGEYECSAENDVSFPDVRKVKVVVNFAPTIQEIKSGTVTPGRS 
ATGKPEPSISWRHISPSAKPFENGQYLDIYGITRDQAGEYECSAENDVSFPDVRKVKVWNFAPTIQEIKSGTVTPGRS 



CG55920 01 S 
CG55920 04 



260 270 280 290 
- - I I I I I .... I I . . 



320 



LIRCEGAGVPPPAFEWYKGEKKLFNGQQGIIIQNFSTRSILTVTNVTQEHFGNYTCVAANKLGTTNASLPLNPPSTAQ 
LIRCEGAGVPPPAFEVrfKGEKKLFNGQQGlilQNFSTRSILTVTNVTQEHFGNYTCVAANKLGTTNASLPLN 



CG5592001 
CG55920 04 



330 340 3S0 
-| | ■ ... I .... I .... I | . . 



ITGSADVLFSCWYLVLTLS S FTSI FYLKNAILQ 
~ I TGSADVL FS C WYLVLTLS 5FTSI FYLKNAILO 



(SEQ ID NO:24) 
(SEQ ID NO:26) 



5 

In a search of public sequence databases, NOV12 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 12F. 



Table 12F. BLASTP results for NOV12 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 

(%> 


Positives 
(%) 


Expect 


ptnr :SWISSPROT- 
ACC:Q9Z0J8 


Kilon protein precursor 
(Kindred of IgLON) - 
Rattus norvegicus 


348 


334/352 
(94%) 


341/352 
(96%) 


1 . 8e-181 


ptnr : SPTREMBL- 
ACC:Q9W6V2 


NEUROTRACTIN-L - Gallus 
gallus 


352 


290/351 
(82%) 


317/351 
(90%) 


5 . 5e-157 


ptnr : SPTREMBL- 
ACC:Q9WGV1 


NEURO TRACT IN -S - Gallus 
gallus 


261 


183/226 
(80%) 


200/226 
(88%) 


1. 6e-95 


ptnr :SWISSPROT- 
ACC:Q13449 


Limbic system-associated 

membrane protein 
precursor (LSAMP) - Homo 
sapiens 


338 


186/323 
(57%) 


236/323 
(73%) 


1. 6e-95 


ptnr :SWISSPROT- 
ACC:Q98919 


Limbic system-associated 
membrane protein 
precursor (E19S) 
{CHLAMP, G19-isoform) - 
Gallus gallus 


338 


182/323 
(56%) 


236/323 
(73%) 


8 . 8e-95 
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A multiple sequence alignment is shown in Table 12G, with the protein of the 
invention being shown on the first line in a Clustal W analysis comparing the protein of the 
invention with related protein sequences shown in Table 12F. 



Table 12G. Clustal W Analysis of NOV12 



1) NOV12a CG55920-01 

2) Q9Z0J8 

3 ) Q9W6V2 
4 ) Q9W6V1 

5) Q13449 

6) Q98919 



NOV12a MD[ 
Q9Z0J8 
Q9W6V2 
Q9W6V1 
Q13449 
Q98919 



NOV12a 
Q9Z0J8 
Q9WSV2 
Q9W6V1 
Q13449 
Q98919 



(SEQ ID NO .24) 
{ SEQ ID NO: 155) 
(SEQ ID NO : 1 5 C ) 
(SEQ ID NO: 157) 
(SEQ ID NO: 158) 
(SEQ ID NO: 159) 




NOVl2a 
Q9Z0J8 
Q9W6V2 
Q9W6V1 
Q13449 
Q98919 



SGHKpL FgGQ Q Hi I HQN F S 1 
||g || K||l FgjG OOSl I HQ M " ;^ T 

igIrkl i sgqqBitBkn y ti 





Other BLAST results include sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 12H. 



Table 12H. Patp BLASTP Analysis for NOV12 
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Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


(%) 


Posi t ive 
(%) 


E Value 


patp : AAB31212 


Amino acid. sequence of 

human polypeptide 
PRO6 0 04 - Homo sapiens 


3 54 


3 54/354 
(100%) 


354/354 
(100%) 


7 . 2e- 194 


patp:AAB44331 


Human PR04 9 93 protein 
sequence SEQ ID NO: 612 
- Homo sapiens 


352 


351/352 
(99%) 


351/352 
(99%) 


7 .4e-192 


patp :AAW05152 


Human LAMP residues 8- 
332 - Homo sapiens 


325 


186/323 
(57%) 


236/323 
(73%) 


1 . 2e-95 


patp :AAW05I53 


RciL LAMP le^iJiiuS 1 3_>2 
- Rattus rattus 


3 3 S 


_i_ 6 -j / ~> _> 
(57%) 


235/323 
(72%) 


6 . Se-35 


patp : AAW05154 


Rat LAMP residues 1-3 32 
- Rattus rattus 


338 


185/323 
(57%) 


235/323 
(72%) 


6 . 8e-95 



Table 121 lists the domain description from DOMAIN analysis results against NOV12. 



Table 12F. Domain Analysis of NOV12 



Pfam analysis 

Model Domain seq-f seq-t hmm-f hmm-t score E-value 



ig 1/3 53 120 . . 1 45 [] 26.5 l.le-06 

i g 2/3 153 205 1 45 [] 28.4 3e-07 

i g 3/3 238 299 . . 1 45 [] 27.6 5.4e-07 

Alignments of top-scoring domains: 

ig: domain 1 of 3 , from 53 to 120: score 26.5, E = l.le-06 

(SEQ ID NO: 160) GesvtLtCsvsgfgpp.p. vtWlrngk 

|+ + + |+|+ ++ + || + ++++ + +++ + + + 

NOV12a (SEQ ID NO:366) 53 GDTAVLRCYLE DGaSkGAWLNRSS i i f aggdkws vdprvs i s 1 1 96 

.... Islti . svtpeDsgGtYtCw<- * 

+++++II+I++I 1+ i III I 

97 nkrdYSLQIqNVDVTDD-GPYTCSV 120 

ig: domain 2 of 3 , from 153 to 205: score 28.4, E = 3e-07 

(SEQ ID NO:l61) GesvtLtCsvsgf gpp . p . vtWlrngk Islti . svtpeD 

| | | | | | ++ I | + |+ + +|++ +++ ++ + + + || |++ 
NOV12a (SEQ ID NO:367) 153 GTNVTLTCLAT- -GKPePsISWRHISPsakpf engQYLDIyGITRDQ 197 

sgGtYtCw<-* 

+1+11+ 

198 A-GEYECSA 205 

ig: domain 3 of 3 , from 238 to 299: score 27.6, E = 5.4e-07 

(SEQ ID NO: 162) GesvtLtCsvsgf gpp . p . vtWlrngk Isl 

| | ++|+ | |+| + |+++ |+ +++++ ++ ++++ I 
NOV123 (SEQ ID NO:368) 238 GRSGLIRCEGA- -GVPpPaFEWYKGEKklf ngqqgi iiqnf strSIL 282 

ti . svtpeDsgGtYtCvv< - + 

I+ + +I 1 + 1+ l + M 11 + 
2 83 TVtNVTQEHF - GNYTCVA 2 99 



In the central nervous system, many cell adhesion molecules are known to participate 
in the establishment and remodeling of the neural circuit. Some of the cell adhesion 
molecules are known to be anchored to the membrane by the glycosylphosphatidylinositol 
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(GPI) inserted to their C termini, and many GPI-anchored proteins are known to be localized 
in a Triton-insoluble membrane fraction of low density or so-called "raft." A novel protein 
was found in this fraction which was an immunoglobulin superfamily member with three C2 
domains and has six putative glycosylation sites. Since this protein shows high sequence 
5 similarity to IgLON family members including LAMP, OBCAM, neurotrimin, CEPU-i, 
AvGPdO, and GP:o, this protein was termed Ki ion (a kindred of IgLON). Kilon 
iiniiiunostainiiig was observed in the cerebral corLex and hippocampus, in which the strongly 
stained puncta were observed on dendrites and soma of pyramidal neurons. 

The basic structure of immunoglobulin (Tg) molecules is a tctramer of two light chains 
10 and two heavy chains linked by disulfide bonds. There are two types of light chains: kappa 
and lambda, each composed of a constant domain (CL) and a variable domain (VL). There 
are five types of heavy chains: alpha, delta, epsilon, gamma and mu, all consisting of a 
variable domain (VH) and three (in alpha, delta and gamma) or four (in epsilon and mu) 
constant domains (CHI to CH4). Members of the immunoglobulin superfamily are found in 
1 5 hundreds of proteins of different functions. Examples include antibodies, the giant muscle 

kinase titin and receptor tyrosine kinases. Iminunoglobulin-like domains may be involved in 
protein-protein and protein-ligand interactions. 

NOV13 

NOV 13 includes two novel Organic Cation Transporter- 1 ike proteins disclosed below. 
20 The disclosed sequences have been named NOV 13a and NOV 13b. Unless specifically 
addressed as NOV 13a or NOV 1 3b, any reference to NOV 13 is assumed to encompass all 
variants. 

NOV13a 

A disclosed NOV 13a nucleic acid of 2069 nucleotides (also referred to as CG55988- 
25 01) (SEQ ID NO:27) encoding a novel Organic Cation Transporter-like protein is shown in 

Table 13 A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 279-281 and ending with a TAA codon at nucleotides 1 881-1883. Putative 
untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined and the start and stop codons are in bold in Table 13 A. 



90 



Table 13A. NOV13a nucleotide sequence (SEQ ID NO:27) 



GCTTCTAGGCCTTCTCAGTAGATGGAGCTAAGTAATATATGTATATATACTAACCCACAG 
ATATAAATATGTCTATAATTATTTCTATATTTATCCATTCGTGTATATGTTAAGATAAAC 
ATGATGGAGACCCTTCAAATTTGCTTATGTTCTTTTTCAGCCTATAGACCAGATATAATA 
ATTAGCTTTTCTTCTCTTGCAGATTCCAGAGAGTCCTCTATTTCATATGTGCCTTCCAGA 
ACATCTCTTGTGGTATTCACTACTTGGCTTCTGTGTTC ATGGGAGTCACCCCTCATCATG 
TCTGCAGGCCCCCAGGCAATGTGAGTCAGGTTGTTTTCCATAATCACTCTAATTGGAGTT 
TGGAGGACACCGGGGCCCTGTTGTCTTCAGGCCAGAAAGATTATGTTACGGTGCAGTTGC 
AGAAT GGTGAGATCTGGG AG CT CT C AAGGTGT AGCAGGAAT AAGAGGG AGAAC AC AT CG A 
GTTTGGGCTATGAATACACTGGCAGTAAGAAAGAGTTTCCTTGTGTGGATGGCTACATAT 
ATGACCAGAACACATGGAAAAGCACTGCGGTGACCCAGTGGAACCTGGTCTGTGACCGAA 
AATGGCTTGCAATGCTGATCCAGCCCCTATTTATGTTTGGAGTCCTACTGGGATCGGTGA 
CTTTTGGCTACTTTTCTGACAGGCTAGGACGCCGGGTGGTCTTGTGGGCCACAAGCAGTA 
GCATGTTTTTGTTTGGAATAGCAGCGGCGTTTGCAGTTGATTATTACACCTTCATGGCTG 
CTCGCTTTTTTCTTGCCATGGTTGCAAGTGGCTATCTTGTGGTGGGGTTTGTCTATGTGA 
TGGAATTCATTGGCATGAAGTCTCGGACATGGGCGTCTGTCCATTTGCATTCCTTTTTTG 
CAGTTGGAACCCTGCTGGTGGCTTTGACAGGATACTTGGTCAGGACCTGGTGGCTTTACC 
AGATGATCCTCTCCACAGTGACTGTCCCCTTTATCCTGTGCTGTTGGGTGCTCCCAGAGA 
CACCTTTTTGGCTTCTCTCAGAGGGACGATATGAAGAAGCACAAAAAATAGTTGACATCA 
TGGCCAAGTGGAACAGGGCAAGCTCCTGTAAACTGTCAGAACTTTTATCACTGGACCTAC 
AAGGTCCTGTTAGTAATAGCCCCACTGAAGTTCAGAAGCACAACCTATCATATCTGTTTT 
ATAACTGGAGCATTACGAAAAGGACACTTACCGTTTGGCTAATCTGGTTCACTGGAAGTT 
TGGGATTCTACTCGTTTTCCTTGAATTCTGTTAACTTAGGAGGCAATGAATACTTAAACC 
TCTTCCTCCTGGGTGTAGTGGAAATTCCCGCCTACACCTTCGTGTGCATCGCCATGGACA 
AGGTCGGGAGGAGAACAGTCCTGGCCTACTCTCTTTTCTGCAGTGCACTGGCCTGTGGTG 
TCGTTATGGTGATCCCCCAGAAACATTATATTTTGGGTGTGGTGACAGCTATGGTTGGAA 
AATTTGCCATCGGGGCAGCATTTGGCCTCATTTATCTTTATACAGCTGAGCTGTATCCAA 
CCATTGTAAGATCGCTGGCTGTGGGAAGCGGCAGCATGGTGTGTCGCCTGGCCAGCATCC 
TGGCGCCGTTCTCTGTGGACCTCAGCAGCATTTGGATCTTCATACCACAGTTGTTTGTTG 
GGACTATGGCCCTCCTGAGTGGAGTGTTAACACTAAAGCTTCCAGAAACCCTTGGGAAAC 
GGCTAGCAACTACTTGGGAGGAGGCTGCAAAACTGGAGTCAGAGAATGAAAGCAAGTCAA 
GCAAATTACTTCTCACAACTAATAATAGTGGGCTGGAAAAAACGGAAGCGATTACCCCCA 
GGGATTCTGGTCTTGGTGAATAA ATGTGCCATGCCTGCTGTCTAGCACCTGAAATATTAT 
TTACCCTAATGCCTTTGTATT AGAG GAATCTTA TTCTCATCTCCCA TATGTTGTTTGTAT 
GTCTTTTT AATAAATTTTGTA AGAAAATTTT AAAGCAAATATGTTATAAAAG AAATAAAA 
ACTAAGATGAAAATTCTCAGTTTTAAAAA 



The Organic Cation Transporter-like NOV 13a disclosed in this invention maps to 
chromosome 6. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 41 1 of 682 bases (60%) identical to a gb:GENBANK- 
5 ID:AB015050|acc:AB0 1 5050.1 mRNA from Homo sapiens (Homo sapiens mRNA for 
OCTN2, complete cds). 

A disclosed NOV! 3a polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 has 
534 amino acid residues is presented in Table 13B using the one-letter code. NOV 13a is 
likely a Type Ilia membrane protein (Ncyt Cexo) with an INTEGRAL Likelihood of -5.89 
10 for Transmembrane 229 - 245 (228 - 246), an INTEGRAL Likelihood of -5.10 for 
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Transmembrane 376 - 392 (373 - 395), an INTEGRAL Likelihood of -4.57 for 
Transmembrane 171 - 187(165 - 191), an INTEGRAL Likelihood of -4.5 1 for 
Transmembrane 348 - 364 (346 - 366), an INTEGRAL Likelihood of -3.08 for 
Transmembrane 205 - 221 (205 - 222), an INTEGRAL Likelihood of -3.03 for 
Transmembrane 1 1 1 - 127 (108 - 129), an INTEGRAL Likelihood of -2.44 for 
Transmembrane 398 - 414 (397 - 415), an INTEGRAL Likelihood of -2.07 for 
Transmembrane 465 - 481 (465 - 481), an INTEGRAL Likelihood pf -1.12 for 
Transmembrane 140 - 156 (140 - 156), and an INTEGRAL Likelihood of -0.59 for 
Transmembrane 446 - 462 (446 - 463). The Psort and Hydropathy results predict that 
NOV 13a has a signal peptide and is likely to be localized to the plasma membrane with a 
certainty of 0.6000. In an alternative embodiment, NOV 13a is likely to be localized to the 
Golgi body with a certainty of 0.4000, or to the endoplasmic reticulum (membrane) with a 
certainty of 0.3000, or to the microbody (peroxisome) with a certainty of 0.3000. 

Table 13B. NOV13a protein sequence (SEQ ID NO:28) 

MGVTPHHVCRPPGNVSQWFHNHSNWSLEDTGALLSSGQKDYVTVQLQNGEIWELSRCSR 
NKRENTSSLGYEYTGSKKEFPCVDGYIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPLFMF 
GVLLGSVTFGYFSDRLGRRVVLWATSSSMFLFGIAAAFAVDYYTFMAARFFLAMVASGYL 
WGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLVALTGYLVRTWWLYQMILSTVTVPFIL 
CCWVLPETPFWLLSEGRYEEAQKIVDIMAKWNRASSCKLSELLSLDLQGPVSNSPTEVQK 
HNLS YLFYNWS I TKRTLTVWLI WFTGS LG FYS FSLNS VNLGGNE YLNLFLLG WE I P AYT 
FVCIAMDKVGRRTVLAYSLFCSALACGWMVIPQKHYILGWTAMVGKFAIGAAFGLIYL 
YTAELYPTIVRSLAVGSGSMVCRLASILAPFSVDLSSIWIFIPQLFVGTMALLSGVLTLK 
LPETLGKRLATTWEEAAKLESENESKSSKLLLTTNNSGLEKTEAITPRDSGLGE 

The full amino acid sequence of the protein of the invention was found to have 430 of 
430 amino acid residues (100%) identical to, and 430 of 430 amino acid residues (100%) 
similar to, the 456 amino acid residue ptnr:SPTREMBL-ACC:0 14567 protein from Homo 
sapiens (Human) (WUGSC:RG331 P03.1 PROTEIN). 

The Organic Cation Transporter disclosed in this invention is expressed in at least the 
following tissues: Liver, Spleen, germ cell, heart, lung, testis, b-cell. The nucleic acids and 
proteins of the invention are useful in potential diagnostic and therapeutic applications 
implicated in various diseases and disorders described below and/or other pathologies. For 
example, the compositions of the present invention will have efficacy for treatment of 
patients suffering from: Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart 
defects, Aortic stenosis, Atrial septal defect (AS D), Atrioventricular (A-V) canal defect, 
Ductus arteriosus , Pulmonary stenosis , Subaortic stenosis, Ventricular septal defect (VSD), 
valve diseases, Tuberous sclerosis, Scleroderma, Obesity, Transplantation, Von Hippel- 
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Lindau (VHL) syndrome, Cirrhosis, Hemophilia, Hypercoagulation, Idiopathic 
thrombocytopenic purpura , Immunodeficiencies, Graft versus host, Fertility, Systemic lupus 
erythematosus , Autoimmune disease, Asthma, Emphysema, Scleroderma, allergy, ARDS, 
and other diseases, disorders and conditions of the like. 

5 NOV13b 

A disclosed NOV 13b nucleic acid or 1666 nucleotides (also referred to as CG55988- 
"* 02) (SEQ ID NO:29) encoding a novel Organic Cation Transporter-like protein is shown in 
Table 1 3C. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 76-78 and ending with aTAA codon at nucleotides 1654-1656. Putative 
1 0 untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined and the start and stop codons are in bold in Table 13C. 



Table 13C. NOV13b nucleotide sequence (SEQ ID NO:29) 



TTCCAGAGAGTCCTCTATTTCATATGTGCCTTCCAGAACATCTCTTGTGGTATTCACTAC 
TTGGCTTCTGTGTTC ATGGGAGTCACCCCTCATCATGTCTGCAGGCCCCCAGGCAATGTG 
AGTCAGGTTGTTTTCCATAATCACTCTAATTGGAGTTTGGAGGACACCGGGGCCCTGTTG 
TCTTCAGGCCAGAAAGATTATGTTAGGGTGCAGTTGCAGAATGGTGAGATCTGGGAGCTC 
TCAAGGTGTAGCAGGAATAAGAGGGAGAACACATGGAGTTTGGGCTATGAATACACTGGC 
AGTAAGAAAGAGTTTCCTTGTGTGGATGGCTACATATATGACCAGAACACATGGAAAAGG 
ACTGCGGTGACCCAGTGGAACCTGGTCTGTGACCGAAAATGGCTTGCAATGCTGATCCAG 
CCCCTATTTATGTTTGGAGTCCTACTGGGATCGGTGACTTTTGGCTACTTTTCTGACAGG 
CTTTTTTGCCTATATGTGATTTGCAATGGGGTCAGACTCCTCAATAGTTATAAATGTGAC 
CTTGAATATAAATGCCTATTATTTGTTTTTCAGGTTGCAAGTGGCTATCTTGTGGTGGGG 
TTTGTCTATGTGATGGAATTGATTGGCATGAAGTCTCGGACATGGGCGTCTGTCCATTTG 
GATTCCTTTTTTGCAGTTGGAACCCTGCTGGTGGCTTTGACAGGATACTTGGTCAGGACC 
TGGTGGCTTTACCAGATGATCCTCTCCACAGTGACTGTCCCCTTTATCCTGTGCTGTTGG 
GTGCTCCCAGAGACACCTTTTTGGCTTCTCTCAGAGGGACGATATGAAGAAGCACAAAAA 
ATAGTTGACATCATGGCCAAGTGGAACAGGGCAAGCTCCTGTAAACTGTCAGAACTTTTA 
TCACTGGACCTACAAGGTCCTGTTAGTAATAGCCCCACTGAAGTTCAGAAGCACAACCTA 
TCATATCTGTTTTATAACTGGAGCATTACGAAAAGGACACTTACCGTTTGGCTAATCTGG 
TTCACTGGAAGTTTGGGATTCTACTCGTTTTCCTTGAATTCTGTTAACTTAGGAGGCAAT 
GAATACTTAAACCTCTTCCTCACAGGTGTAGTGGAAATTCCCGCCTACACCTTCGTGTGC 
ATCGCCATGGACAAGGTCGGGAGGAGAACAGTCCTGGCCTACTCTCTTTTCTGCAGTGCA 
CTGGCCTGTGGTGTCGTTATGGTGATCCCCCAGGTGAGTTATCTTCTGGGTGTGGTGACA 
GCTATGGTTGGAAAATTTGCCATCGGGGCAGCATTTGGCCTCATTTATCTTTATACAGCT 
GAGCTGTATCCAACCATTGTAAGGTCGCTGGCTGTGGGAAGCGGCAGCATGGTGTGTCGC 
CTGGCCAGCATCCTGGCGCCGTTCTCTGTGGACCTCAGCAGCATTTGGATCTTCATACCA 
CAGTTGTTTGTTGGGACTATGGCCCTCCTGAGTGGAGTGTTAACACTAAAGCTTCCAGAA 
ACCCTTGGGAAACGGCTAGCAACTACTTGGGAGGAGGCTGCAAAACTGGAGTCAGAGAAT 
GAAAGCAAGTCAAGCAAATTACTTCTCACAACTAATAATAGTGGGCTGGAAAAAACGGAA 
GCGATTACCCCCAGGGATTCTGGTCTTGGTGAATAAATGTGCCATG 



The Organic Cation Transporter- like NOV 1 3b disclosed in this invention maps to 
chromosome 6. 
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In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 407 of 682 bases (59%) identical to a gb:GENBANK- 
ID;AB015050|acc:AB01 5050.1 inRNA from Homo sapiens (Homo sapiens mRNA for 
OCTN2, complete cds). 

5 A disclosed NOV 13b polypeptide (SEQ ID NO:30) encoded by SEQ IDNO:29has 

526 amino acid residues is presented in Table 13D using the one letter code. NOVBb is 
likely a Type Ilia membrane protein (Ncyt Cexo) with an INTEGRAL Likelihood of -5.89 
for Transmembrane 221 - 237 (220 - 238), an INTEGRAL Likelihood of -5.10 for 
Transmembrane 368 - 384 (365 - 399), an INTEGRAL Likelihood of -4.94 for 

10 Transmembrane 161 - 177 (160 - 180), an INTEGRAL Likelihood of -3.08 for 
Transmembrane 197 - 213 (197 - 214), an INTEGRAL Likelihood of -3.03 for 
Transmembrane 1 1 1 - 127 (108 - 129), an INTEGRAL Likelihood of -2.13 for 
Transmembrane 340 - 356 (340 - 358), an INTEGRAL Likelihood of -2.07 for 
Transmembrane 390 - 406 (389 - 407), an INTEGRAL Likelihood of -2.07 for 

1 5 Transmembrane 457 - 473 (457 - 473), and an INTEGRAL Likelihood of -0.59 for 
Transmembrane 438 - 454 (438 - 455). 

NOV! 3b PSORT results suggest that the organic cation transporter-like protein may 
be localized at the plasma membrane via a glycosyl phosphtidyl inositol anchor typical of type 
III proteins. However, the protein of CuraGen Acc. No. CG55988-02 predicted here is similar 

20 to the transporter family, all members of which are localized to the plasma membrane with 
membrane-spanning segments. This prediction is also consistent with the results of the 
hydrophobicity analysis. Therefore it is likely that this novel organic cation transporter-like 
protein is localized to the plasma membrane with a certainty of 0.6000. In an alternative 
embodiment, NOV13a is likely to be localized to the Golgi body with a certainty of 0.4000, 

25 or to the endoplasmic reticulum (membrane) with a certainty of 0.3000, or to the microbody 
(peroxisome) with a certainty of 0.3000. 

Table 13D. NOV13b protein sequence (SEQ ID NO:30) 

; . MGVTPHHVCRPPGNVSQWFHNHSNWSLEDTGALLSSGQKDYVTVQLQNGEIWELSRCSR 
NKRENTSSLGYEYTGSKKEFPCVDGYIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPLFMF 
GVLLGSVTFGYFSDRLFCLYVICNGVRLLNSYKCDLEYKSLLFVFQVASGYLWGFVYVM 
EFIGMKSRTWASVHLHSFFAVGTLLVALTGYLVRTWWLYQMILSTVTVPFILCCWVLPET 
PFWLLSEGRYEEAQKIVDIMAKWNRASSCKLSELLSLDLQGPVSNSPTEVQKHNLSYLFY 
NWSITKRTLTVWLIWFTGSLGFYSFSLNSVNLGGNEYLNLFLTGWEIPAYTFVCIAMDK 
VGRRTVLAYSLFCSALACGWMVIPQVSYLLGWTAMVGKFAIGAAFGLIYLYTAELYPT 
IVRSLAVGSGSMVCRLASILAPFSVDLSSIWIFIPQLFVGTMALLSGVLTLKLPETLGKR 
LATTWEEAAKLESENESKSSKLLLTTNNSGLEKTEAITPRDSGLGE 
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The full amino acid sequence of the protein of the invention was found to have 168 of 
490 amino acid residues (34%) identical to, and 270 of 490 amino acid residues (55%) 
similar to, the 551 amino acid residue ptnr:SPTREMBL-ACC:0 14546 protein from Homo 
sapiens (Human) (POLYSPEC1FTC ORAGANIC CATION TRANSPORTER). 

5 The organic cation transporter- like gene disclosed in this invention is expressed in at 

least the following tissues: bone marrow, lymphoid tissue, testis, pituitary gland, pancreas, 
brain, liver and spleen. It is also expressed in the following disease conditions: anaplastic 
astrocytoma, colorectal carcinoma, ovarian serous adenocarcinoma, ovarian cystadenoma, 
fibrillary astrocytoma, oligodendroglioma, pilocytic astrocytoma, breast cancer. It is 

10 upregulated in microvascular endothelial cells in response to vascular endothelial growth 
factor treatment. Furthermore, the sequence is predicted to be expressed in the following 
tissues because of the expression pattern of (GENBANK-ID: gb:GENBANK- 
ID:AB015050|acc:AB01 5050.1) a closely related Homo sapiens mRNA for OCTN2, 
complete cds homolog in species Homo sapiens: kidney, skeletal muscle, heart, and placenta. 

15 The nucleic acids and proteins of the invention have applications in the diagnosis 

and/or treatment of various diseases and disorders. For example, the compositions of the 
present invention will have efficacy for the treatment of patients suffering from: hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, autoimmune disease, allergies, 
immunodeficiencies, transplantation, graft versus host disease (GVHD), lymphaedema, 

20 fertility disorders, endocrine dysfunctions, diabetes, obesity, growth and reproductive 
disorders, Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous 
sclerosis, hypercalceimia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, 
Lcsch Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, 
behavioral disorders, addiction, anxiety, pain, neurodegeneration, pancreatitis, cirrhosis, 

25 cancer, tissue degeneration, bacterial/viral/parasitic infections as well as other diseases, 
disorders and conditions. 

NOV 13a and NOV 13b share a high degree of homology as is shown in the amino 



acid alignment in Table 13E. 



Table 13E. Clustal W Alignment of NOV13a and NOV13b 






10 20 30 40 50 60 70 80 
1 1 1 1 | 1 1 1 I 1 1 1 1 | 1 | 


CG55988 
CG55988] 


01 
~02 


■mgvtphhvcrppgnvsqwfhnhsnwsledtgallssgqkdyvtvqlqngeiwelsrcsrnkrentsslgyeytgskkefM 
ImgvtphhvcrppgnvsqwfhnhsnwsledtgallssgqkdyvtvqlqngeiwelsrcsrnkrentsslgyeytgskkefH 






90 100 110 120 130 140 150 160 

.... 1 .... 1 .... 1 1 .... I .... 1 .... 1 1 I .... 1 .... I .... 1 .... 1 — 1 — 1 .... 1 


CG55988 
CG55988 


01 

02 
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170 L80 190 200 210 220 230 240 

| .... | | .... | .... | .... | .... ( • ... | | 1 - - . . |. . • • I 1 1 .... | . ... | 

CG5598801 pKyTFC'JAAR fS^AMj 
CG55988 02 F&.:V.,h SvFQ] 



ASGYLWGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLVALTGYLVRTWWLYQMILSTVTVPFI^ 
VASGYLWGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLVALTGYLVRTWWLYQMILSTVTVPFIL 



CG55988_01 
CG55988 02 



CG55988 02 



250 260 270 280 290 300 310 320 
. | i I j I I I I j I | j ( I I j 



CCWVLPETPFWLLSEGRYEEAQKIVDIMAKWNRASSCKLSELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITKRTLTVW 
CCWVLPETPFWLLSEGRYEEAQKIVDIMAKWNRASSCKLSELLSLDLQGPVSNSPTEVQKHNLSYLF_YNWSITKRTLTVW 



330 340 350 360 370 360 390 400 



:jtl t ii!jj}jbtib-:!i:i:i«li 



WE I PAYTFVC I AMDKVGRRTVLAYSLFCS AIACGVVMVIP 
WE I PAYTFVC I AMDKVGRRTVLAYSLFCS ALAGGWMVI PQ 



410 4^0 430 440 4b0 

I ... I .... 1 .... I .... I .... I .... I .... I .... I .... I . 



i /0 480 



CG55988_01 jg 
CG55988_02 



TAMVGKFAIGAAFGLIYLYTAELYPTIVRSLAVGSGSMVCRLASILAPFSVDLSSIWIFIPQLFVGTMALLSGVLTL 
rrAMVGKFAIGAAFGLIYLYTAELYPTIVRSLAVGSGSMVCRLASILAPFSVDLSSIWIFIPQL 



CG55988_01 
CG55988 02 



490 500 510 520 530 
. ! I | I I I I I I I . - 



PETLGKRLATTWEEAAKLESENESKSSKLLLTTNNSGLEKTEAITPRDSGLGE 
LPETLGKRLATTWEEAAKLESENESKSSKLLLTTNNSGLEKTEAITPRDSGLGE 



(SEQ ID NO: 28) 
(SEQ ID NO: 30) 



in a search of public sequence databases, NOV 13 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 13F. 



Table 13F. BLASTP results for NOV13 




Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 

(%) 


Positives 
(%) 


Expect 


ptnr :SPTREMBL- 
ACC:Q9 6RU0 


ORGANIC CATION 
TRANSPORTER OKB1 - 
Homo sapiens 


577 


533/534 
(99%) 


533/534 
(99%) 


7 . 2e-290 


ptnr : SPTREMBL- 
ACC:014567 


WUGSC-RG3 31P0 3 . 1 
PROTEIN - Homo 
sapiens 


456 


430/430 
(100%) 


430/430 
(100%) 


1 . 8e-236 


ptnr : SPTREMBL- 
ACC:Q96M90 


CDNA FLJ32744 FIS, 
CLONE TESTI2 001420, 
WEAKLY SIMILAR TO 

D . MELANOGASTER 
PUTATIVE ORGANIC 
CATION TRANSPORTER - 
Homo sapiens 


361 


353/354 
(99%) 


353/354 
(99%) 


2 .4e~188 


ptnr : SPTREMBL- 
ACC:Q9UJ10 


DJ261K5.1 {NOVEL 
ORGANIC CATION 
TRANSPORTER (BAC ORF 
RG3 31P03) ) - Homo 
sapiens 


305 


305/305 
(100%) 


305/305 
(100%) 


2 . 9e-160 


ptnr : SPTREMBL- 
ACC:Q9D5Z0 


4921504E14RIK PROTEIN 
- Mus musculus 


419 


166/317 
(52%) 


219/317 
(69%) 


3 . 3e.-88 



A multiple sequence alignment is shown in Table 13G, with the protein of the 
inventin being shown on the first line in a ClustaiW analysis comparing the protein of the 



invention with related protein sequences shown in Table 13F. 







Table 13G. ClustaiW Analysis of NOV13 


1) 


NOV13a 


CG55988-01 (SEQ ID NO:28) 


2) 


Q96RU0 


(SEQ ID NO: 163) 


3) 


014567 


(SEQ ID NO: 164) 
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4) Q96M90 

5) Q9UJ10 

6) Q9D5Z0 



{SEQ ID NO: 165) 
(SEQ ID NO:166) 
(SEQ ID NO:167) 



10 



20 



30 



40 



NOV13a 
Q96RU0 
014567 
Q96M90 
Q9UJ10 
Q9D5Z0 



■I- 



50 
■I- 



60 
■I- 



70 



80 



.|....|. 



I- 



- --MGVTPHHVCRPPGNVSQVVFHNHSNWSLEDTGALIiSS 
MGSRHFEGIYDHVGHFGRFQRVLYFICAFQNISCGIHYLASVFMGVTPHHVCRPPGNVSQVVFHNHSNWSLEDTG7\LLSS 
-RFQRVLYFICAFQNISCGIHYLASVFMGVTPHHVCRPPGNVSQVVFHNHSNWSLEDTCALLSS 



NOV13a 
Q96RU0 
014567 
Q96M90 
Q9UJ10 
Q9D5Z0 



90 
■I- 



100 



110 



120 



130 



140 



150 



GQKDYVTVQLQNGEIWELSRCSRNKRENTSSLGYEYTGSKKEFPCVDGYIYDQNTWKSTAVTQWNLVCDRKWLA 
GQKDYVTVQLQNGEIWELSRCSRNKRENTSSLGYEYTGSKKEFPCVDGYIYDQNTWKSTAVTQWNLVCDRKWL7A 
GQKDYVTVQLQNGEIWELSRCSRNKRENTSSLCYEYTGSKKEFPCVDGYIYDQNTWKSTAVTQWNLVCDRKWLA 



NOV13a 
Q96RU0 
014567 
Q96M90 

Q9UJ10 
Q9D520 



170 180 190 200 210 220 



230 



240 
■ ■ 1 



FMFGVLLGSVTFGYFSDMiGRRVVLWATSSSMFLFGI 

FMFGVLLGS VTFG YFSDRLGRR VVLWATS S SM FLFG I AAAFAVD YYT FMAAR FFLAMVASGYL WG FVYVMEFIGMKSRT 
FMFGVLLGSVTFGYFSDRLGRRVVLWATSSSMFLFGIAAAFAVDYYTFMAARFFLAMVASGYLVVGFVYVMEFIGMKSRT 
FM FGVLLG SVTFGYFSDRLGRRWL WATS S SM FLFG I AAAFAVD YYT FMAAR F FLAMVASGYLWG FVYVM E F IGMKSRT 




NOV13a 
Q9 6RU0 
014567 
Q96M90 
09UJ10 
Q9D5Z0 



NOV13a 
Q9 6RU0 
014567 
Q96M90 
Q9UJ10 
Q9D5Z0 



ES^ES KSSKLLLTTNNS 



G KRLAT^gE AAKL E sgpS KS S iLLLTTNNS 

; ).):'pmk r-;ffffifrr::OCVpBSKDSLGEGPPnSFF,R 



NOV13a 
Q9 6RU0 
014567 
Q96M90 
Q9UJ10 
Q9D5Z0 



GLEKTEAITPRDS^fflGE - 
GLEKTEAITPRDsBJiGE- 



.|....|. 



.|....|. 



GLEKTEAITPRDSSgGE 

WDSSRALSFAERwfflsRASPDAEKWGSGRVPPDAGKWGAGIAPPVTERGASGRASLEDESGGSGRAPPEKNTEMENEIEN 



•I- 



NOVl3a 
Q9 6RU0 

014567 

Q96M90 

Q9UJ10 

Q9D5Z0 MKVSNLGGF 
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Other BLAST results include sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 13H. 



Table 13H. Tatp BLASTP Analysis for NOV13 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein /Organism 


Lenqth 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp;AAB4 3 03 8 


Human ORFX ORF28 02 
polypeptide sequence 
SEQ ID NO: 5 604 - Homo 
sapiens 


560 


534/534 
(100%) 


534/534 
(100%) 


1.3e- 290 


patp:AAM78367 


Human protein SEQ ID NO 
1029 - Homo sapiens 


577 


534/534 
(100%) 


534/534 
(100%) 


1.3e-290 


patp:AAM0093 0 


Human bone marrow 
protein, SEQ ID NO: 406 
- Homo sapiens 


584 


532/535 
(99%) 


532/535 
(99%) 


1 . 7e-288 


patp:AAM79351 


Human protein SEQ ID NO 
2 9 97 - Homo sapiens 


585 


528/536 
(98%) 


528/536 
(98%) 


4 .2e-285 


patp:AAM00982 


Human bone marrow 
protein, SEQ ID NO: 483 
- Homo sapiens 


483 


399/400 
(99%) 


400/400 
(100%) 


4 .2e-219 



5 Table 1 31 lists the domain description from DOMAIN analysis results against 

NOV 13. 



Table 131. Domain Analysis of NOV13 


Pfam analysi 


3 










Model 


Domain 


seq-f seq-t hmm-f hmm-t score E-value 




ABC- 3 

Abi 

sugar_ 


_tr 


1/1 

1/1 
l/l 




115 312 . . 1 267 [] -189.9 4.6 
348 442 . . 1 119 [] -20 .1 1.9 
77 495 .. 1 488 [] 48.5 1.5e-10 




Alignments of top-scoring domains: 

ABC-3: domain 1 of 1 , from 115 to 312: score -189.9, E - 4.6 
(SEQ ID NO: 168) qyef mqrAllasilvglacgiLGsFlVLRRqSLmGDAiSHavLpGVA 

1 ||+ +M + I+ I ++ II II +1 +++I 1 M 

NOV13a (SEQ ID NO: 3 69) 115 QPLFMFGVLLGSVTFGYFSDRLG RRWLW-ATSSSMFLFGIA 155 








156 


LAf fLginkSleipliGAf lfgl ia . . . . AvaigylkrnsrlkeDtaiGI 
||+ + + ++ | + +++|++ +|+++|+++ |+ | + 
AAFAVDYYT FMAARFFLAMVAsgyl VVGFVYVMEFIGMKSRTWAS V 


201 








202 


vfssflAlGlllislikgsnaas k vdLdhy L FGn i Lg i s qqDl i q i a i i t 

+ +| l + l + l 1 1+ 1+ II + + + f + + 

HLHSFFAVGTLLVALTG YL VRTWWLYQMILSTVTV 


236 








237 


aiiLlllllfwkeLllitFDpdlAkviGlpvnf lkllLliLlaltiVval 
+ 1 It +1 ++ l ++ + l 


256 








257 


qaVGvILViAlLitPAatArlltkslesmlliAsaiGvvssvaGlllSYy 

++ + + + + | ++ | + + III 
- - RYEEAQKIVDIMAKWNRASSCKLSELLSLD 


286 
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fd. . tatGpvIVLiatllFlisf If a< -* 
+ + + + + +|+| I + i + + + 

2 87 LQgpVSNSPTEVQKHNLSYLFYNWSI 312 

Abi : domain 1 of 1, from 348 to 442: score -20.1, E = 1.9 
(SEQ ID NO: 169) llilllvllaplaEElf FRGilltalerr . lkkrytlf gpl laiiis 

|++|+|++ 1+1+ +11+ +++ +++++ 

N0V13a (SEQ ID NO: 370) 34 8 LFLLGWEI PA YT FVC I AMDKVGRRt VLA YSLFCSALAC 3 86 

sliFallHlanaleliqilgnviiqpvlinwIqllyLf llGlvlgllylr 
+ + + + +++|+ ++ + + + |++| +11+11 

357 GVVMVT PQKHY T LO - ■■ - - T T YT AM VG K F AT G A AFGL I YL - 42 0 

rtgsLlapilvHalnNligf ill<- * 
+| | + +| +| + I +++ 

421 YTAELYP-TIVRSLAVGSGSMVC 44 2 

sugar tr: domain 1 of 1, from 77 to 495: score 48.5, E = 1.5e-10 
(SEQ ID NO: 170) valvaalgGgf lfGyDtgviggf lalidf If rf glltssgalaelvg 

+ + ++ | +|| + +++ + + +++ ++ 
NOV13a (SEQ ID NO:371) 77 KKEFPCVDG YI YDQNTWKST AVTQW NLVCDRKWLAM 112 

ystvltglvvsif f lGrliGslf aGklgdrf GRkksll ialvl f vi'Gall 

1+ |++| l+l 1+ +I+++I l+l 1+ I + + + ++ ++ 
113 LIQPLFMFGVLLGSVTFGYFSDRLGRRVVLWATSSSMFLFGIA 155 

sgaapgytTiGlwaf yllivGRvlvGlgvGgas vl vPmYisEiAPkalRG 
++| ++| ++++|+++ + + I |+ +1+ |+ + I 

15 6 AAFAV DYYTFMAARFFLAMVASGYLWGFVYVMEFIGMKSRT 197 

algslyqlaitiGilvAaiiglgl . nktnndsalnswgWRiplglqlvpa 
+ ++++||+|++|++++ + ++ + 

198 WAS VHLHS FFAVGTLLVALTGYLVrTWWLY QMILSTVT 23 5 

1111 igl 1 f lPESPRwLvekgkleeArevLakl rgvedvdqeiqeikael 
+ + + + + + + + | | | + 1 + | I ++ I++III+++++ ++ ++ + + +1 
23 6 VPFIIiCCWVLPETPFWLLSEGRYEEAQKIVDIMAKWNRASSCKLSELLSL 2 85 



ea. . . . tvseekagkaswgelf rgrtrpkvrqrllmgvmlqaf qQltGiN 
+ + + + ++|+ + + + +|+ || +'++ + +| + | + + + + + + + + 
286 DLqgpvSNSPTEVQKHNLSYLFYNWS ITKRTLTVWLIWFTG 326 



aif YYspt if ksvGvsdsvasllvt iivgvvNf . vf Tf vaLif lvDrf GR 
+ + +| I ++ + + + + +| + + +| I I + + + I I I +1+ I I 

327 SLGFYSFS LNS VNLGGNE YLNLFLLGVVEIpAYTFVC- - IAMDKVGR 371 

RpllllGaagmaicf lilgasigvallllnkpkdpsskaagivaivf ill 
|+ |+ +++ |+++ + + ++++|+ |+ +| +++ 

3 72 RTVLAYSLFCSALACGVV MVIPQKH YILGWTAMV 406 

f iaf FalgwGpipwvilsElFPtkvRskalalataanwlanf iigf lfpy 
++++ +| | ++++II+II lll+l + +++||+++++ | 

407 GKFAIGAAFGLIY - LYTAELYPTIVRSLAVGSGSMVCRLASILAP -• - FSV 453 

itgaiglalggyvf lvf agllvlf ilfvf f f vPETkGrtLEeieelf <-* 
+ + + | + ^^ + + | + | + f- | ' + + + + + + I I | | + | + + 

454 DLSSIW IFIPQLFVGTMALLSGVLTLKLPETLGKRL- ATTWEE 495 



The sugar tranporter domain (IPR001066 ) consists of twelve transmembrane domains 
and was initially identified in sugar transporters. This indicates that the sequence of the 
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invention has properties similar to those of other proteins known to contain this domain and 
similar to the properties of these domains. 

In 1994 the first member of the organic cation transporter family, designated as 
OCT1, was isolated from the rat kidney by expression cloning. Rat (r)OCTl is comprised of 

5 556 amino acids with 12 putative transmembrane domains. Northern blot analysis showed 
that rOCTl mRNA was expressed in the liver, kidney, and intestine. In the kidney, rOCTl 
mRNA was detected in proximal tubules, glomeruli, and cortical collecting ducts, but not in 
distal tubules. By immunohistochemical analysis, rOCTl was localized to the basolateral 
membranes of SI and S2 segments of proximal renal tubules and the small intestine and liver. 

10 When expressed in oocytes, rOCTl stimulated uptake of TEA, which was inhibited by 

diverse organic cations. Electrophysiological experiments using rOCTl -expressing oocytes 
under voltage-clamped conditions demonstrated that positive inward currents were induced 
when TEA, NMN, choline, dopamine, or MPP were added to the bath medium, indicating 
that rOCTl -mediated cation uptake is electrogenic. 

15 Human (h) OCT1 is comprised of 554 amino acids and shows 78% identity with 

rOCTl . Its mRNA transcript was detected exclusively in the liver. There are distinct species 
differences in tissue distribution and histochemical localization of OCT1 . After expression in 
oocytes, hOCTl mediated the uptake of type 1 organic cations such as NMN, TEA, and 
MPP, suggesting that hOCTl may primarily participate in hepatic excretion of organic 

20 cations in humans. hOCTl -mediated MPP uptake was saturable with a Km value of 14.6 

mmol/L and was sensitive to transmembrane potential. The type 2 hydrophobic cations such 
as vecuronium and decynium-22 as well as the type 1 hydrophilic cations such as TEA and 
NMN inhibited MPP uptake. hOCTl has lower binding affinity for several cations such as 
decynium-22, tetrapentylammonium, quinine, and NMN than rOCTl, indicating species 

25 differences in the substrate specificity. The human genes of hOCTl and hOCT2 (also named 
SLC22A1 and SLC22A2) have been localized in close proximity on chromosome 6q26. 

Since OCT1 was cloned, other gene products with significant homology to OCT1 
have been identified. Using hybridization techniques, we isolated a cDNA encoding OCT2 
from rat kidney. rOCT2 is comprised of 593 amino acids with 12 proposed putative 
30 transmembrane domains showing a 67% identity to rOCTl . On Northern hybridization and 
RT-PCR analysis, the rOCT2 mRNA transcript was detected predominantly in the kidney, at 
higher levels in the medulla than the cortex, but not in the liver, lung, or intestine. When 
rOCT2 was expressed in oocytes, uptake of TEA was suppressed by the replacement of Na+ 
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with K+, suggesting that the uptake was membrane potential-dependent. Acidification of 
extracellular medium resulted in a decreased uptake of TEA, whereas the efflux of TEA out 
of rOCTl- and rOCT2 -expressing oocytes was not stimulated by the inward H+ gradient. To 
compare the functional characteristics of rOCTl and rOCT2, we established stable 

5 transfectants using MDCK cells. TEA uptake by both rOCTl and rOCT2 transfectants grown 
on microporous membrane filters was markedly enhanced when TEA was added to the 
basoiateral bath medium, but not lo the apical medium. TEA uptake by both transfectants was 
decreased by acidifying the medium pH, suggesting that rOCTl - and rOCT2-mediated TEA 
transport were pH sensitive. Efflux of TEA out of the transfectants was unaffected or 

10 moderately inhibited by acidification of the medium. Structurally diverse organic cations, 

including the type 1 cations such as MPP, cimetidine, NMN, nicotine, and procainamide, and 
type 2 cations, such as quinine and quinidine, inhibited TEA uptake in the transfectants. 
Inhibition experiments suggested that rOCTl and rOCT2 had similar inhibitor binding 
affinities for many compounds, but showed moderate differences in inhibitor sensitivity for 

15 several compounds such as MPP, procainamide, dopamine, and testosterone by a factor of 2 
to 3. rOCT2 and hOCT2, which share 80% amino acid identity, have been shown to accept 
monoamine neurotransmitters such as dopamine, norepinephrine, epinephrine, 5- 
hydroxytryptamine, and amantadine as substrates. These findings raise the possibility that 
OCT2 plays a physiological role in renal handling of some bioactive monoamines and 

20 implies that the transporter is indirectly involved in the physiological function of these 
monoamines such as renal tubular reabsorption of Na+. 

Recently, it was reported that slices and isolated basoiateral membrane vesicles of 
male rat kidney showed a higher transport activity for TEA than those of female rat kidney. 
The expression levels of rOCT2 mRNA and the protein in the kidney of males were much 
25 higher than those in females. There was no gender difference in mRNA expression levels of 
rOCTl . These findings suggested that rOCT2 is responsible for the gender differences in 
renal basoiateral membrane organic cation transport activity. 

A cDNA encoding an additional member of the OCT gene family, designated as 
OCT3, was isolated from the rat placenta. rOCT3 is comprised of 551 amino acids with 12 
30 putative transmembrane domains and shows 48% identity to rOCTl . Northern blot analysis 
indicated that rOCT3 mRNA was detected most abundantly in the placenta and moderately in 
the intestine, heart, and brain. Expression of rOCT3 mRNA was comparatively low in the 
kidney and lung, and it was not detected in the liver. When expressed in HeLa cells and 



Xenopus oocytes, rOCT3 induced uptake of TEA and guanidine, which could be inhibited by 
MPP. Under voltage-clamped conditions, rOCT3-mediated TEA uptake evoked a potential- 
dependent inward current. The current induced by the TEA uptake was markedly influenced 
by extracellular pH. However, such pH dependence of TEA uptake by rOCT3-expressing 
5 oocytes could not be confirmed under voltage clamp conditions. Therefore, rOCT3 appears to 
be a potential-sensitive and pH gradient-independent organic cation transporter. Although the 
distribution and localization of iOCT3 in the kidney have not yet been determined, it may 
also participate in the renal handling of a variety of organic cations. 

By their homology to OCT transporters, two additional members of the OCT gene 
10 family, named hOCTNl (SLC22A4) and hOCTN2 (SLC22A5), have been identified. A 
cDNA encoding hOCTNl was cloned from human fetal liver and encodes 551 amino acid 
residue protein with 1 1 putative transmembrane domains and one nucleotide binding site 
motif. hOCTN 1 mRNA was found to be abundant in the kidney, trachea, bone marrow, fetal 
liver and several human cancer cell lines, but not in adult liver. When expressed in HEK293 
1 5 cells, hOCTNl mediated saturable and pH-dependent uptake of TEA with higher activity at 
neutral and alkaline than at acidic pH. In addition, the efflux of TEA out of the cells was pH- 
dependent, with an accelerated rate at acidic external medium pH. TEA uptake was not 
influenced by membrane potential, and hOCTNl -mediated TEA uptake was inhibited by 
other organic cations such as cimetidine, procainamide, quinidine, quinine, and verapamil. 
20 When expressed in oocytes, hOCTNl stimulated uptake of quinidine, verapamil, and 

zwitterionic L-carnitine. The functional role of OCTN1 in the renal secretion of organic 
cations remains unknown. 

hOCTN2 was identified as a homologue of hOCTNl from human kidney. hOCTN2 
cDNA encodes a 557-amino acid residue protein with 76% similarity to hOCTNl. hOCTN2 
25 is strongly expressed in the kidney, trachea, spleen, bone marrow, skeletal muscle, heart, and 
placenta in adult humans. When expressed in HEK293 cells, hOCTN2 mediated the uptake of 
L-carnitine in a Na+-dependent manner with a Km value of 4.3 mmol/L, whereas it mediated 
some minor uptake of TEA and guanidine. The physiological function of hOCTN2 is 
suggested to be a high-affinity Na+-carnitine cotransporter. It was reported that primary 
30 systemic carnitine deficiency, which is an autosomal recessive disease characterized by low 
serum and intracellular concentrations of carnitine, is caused by mutations in the hOCTN2 
gene. 
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Interestingly, it was recently reported that rOCTN2 is a Na+-independent organic 
cation transporter as well as a Na+-dependent carnitine transporter, which is expressed in the 
heart, kidney, placenta, and brain. In rat kidney, rOCTN2 mRNA is predominantly expressed 
in the cortex, while there is very little expression in the medulla. In the cortical region, 
5 rOCTN2 mRNA was found in the proximal and distal tubules. There have been two 

mutations reported that result in amino acid substitution in OCTN2, F478L (h(JCTN2) and 
L352R (mouse OCTN2). These mutations in hOCTN2 cause complete loss of carnitine 
transport function. In contrast, only the M352R mutant appeared to be associated with 
complete loss of organic cation transport function, whereas the P478L mutant had higher 
10 organic cation transport activity than the wild-type transporter. These studies suggested that 
the binding sites for carnitine and organic cations in OCTN2 exhibit significant overlap but 
are not identical. Therefore, there may be clinical implications for pharmacotherapy in 
individual patients with primary carnitine deficiency if the mutations in OCTN2 also affect 
organic cation transport activity. 

15 The organic cation transporter family is critical in the elimination of many 

endogenous amines as well as drugs and environmental toxin. Members of this family are 
usually expressed in the kidney, liver and small intestine. Grundemann et al (Nature 372: 
549-552, 1994) identified the first member of the organic cation transporter family, 
designated as OCT1, from the rat kidney by expression cloning. rOCTl is comprised of 556 

20 amino acids with 12 putative transmembrane domains and is expressed in the liver, kidney, 
intestine and colon. When expressed in oocytes, rOCTl stimulated uptake of TEA, which 
was inhibited by diverse organic cations. Electrophysiological experiments using rOCTl - 
expressing oocytes under voltage-clamped conditions demonstrated that positive inward 
currents were induced when TEA, NMN, choline, dopamine, or MPP were added to the bath 

25 medium, indicating that rOCTl -mediated cation uptake is electrogenic. 

Human hOCTl is comprised of 554 amino acids and shows 78% identity with rOCTl 
(Zhang et al., Molec. Pharm. 5 1 : 91 3-92 1 , 1 997). Its mRNA transcript was detected 
exclusively in the liver. There are distinct species differences in tissue distribution and 
histochemical localization of OCT1 . After expression in oocytes, hOCTl mediated the uptake 
30 of type 1 organic cations such as NMN, TEA, and MPP, suggesting that hOCTl may 

primarily participate in hepatic excretion of organic cations in humans. hOCTl seems to 
differ in its substrate specificity relative to rOCTl . The human genes of hOCTl and hOCT2 
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(also named SLC22A1 and SLC22A2) have been localized in close proximity on 
chromosome 6q26. 

Since OCT1 was cloned, other gene products with significant homology to OCT1 
have been identified. rOCT2, isolated from rat kidney, has a 67% identity to rOCTl (Okuda 
5 et al., Biochem Biophys Res Commun 224(2):500-7, 1996). It is detected predominantly in the 
kidney, at higher levels in the medulla than the cortex, but not in the liver, lung, or intestine. 
rOCT2 seems to play a physiological role in renal handling of some bioactive monoamines. 
A cDNA encoding an additional member of the OCT gene family, designated as OCT3, was 
isolated from the rat placenta (Kekuda et al., J Biol Chem 273(26):15971-9, 1998). rOCT3 is 
10 comprised of 551 amino acids with 12 putative transmembrane domains and shows 48% 
identity to rOCTl . Northern blot analysis indicated that rOCT3 mRNA was detected most 
abundantly in the placenta and moderately in the intestine, heart, and brain. Expression of 
rOCT3 mRNA was comparatively low in the kidney and lung, and it was not detected in the 
liver. rOCT3 is a potential-sensitive and pH gradient-independent organic cation transporter. 

1 5 By their homology to OCT transporters, two additional members of the OCT gene 

family, named hOCTNl (SLC22A4; Tamai et al., FEBS Lett 419(1): 107-1 1, 1997) and 
hOCTN2 (SLC22A5; Wu et al., Biochem Biophys Res Commun 246(3):589-95, 1998) have 
also been identified. hOCTNl mRNA was found to be abundant in the kidney, trachea, bone 
marrow, fetal liver and several human cancer cell lines, but not in adult liver. hOCTN2 is 

20 strongly expressed in the kidney, trachea, spleen, bone marrow, skeletal muscle, heart, and 
placenta in adult humans. The physiological function of hOCTN2 is suggested to be a high- 
affinity Na+-carnitine cotransporter. It has been reported that primary systemic carnitine 
deficiency, an autosomal recessive disease characterized by low serum and intracellular 
concentrations of carnitine, is caused by mutations in the hOCTN2 gene (Wang et al., Hum 

25 Mutat 16(5):401-7, 2000). 

NOV14 

NOV14 includes two novel D-beta Hydroxybutyrate Dehydrogenase-like proteins 
disclosed below. The disclosed sequences have been named NOV 14a and NOV 14b. Unless 
specifically addressed as NOV 14a or NOV14b, any reference to NOV14 is assumed to 
30 encompass all variants. 



NOV14a 
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A disclosed NOV 14a nucleic acid of 1 192 nucleotides (also referred to as CG56001- 
01) (SEQ ID NO:31) encoding a novel D-beta-hydroxybutyrate dehydrogenase-like protein is 
shown in Table 14A. An open reading frame was identified beginning with an ATG 
initiation codon at nucleotides 69-71 and ending with a TGA codon at nucleotides 1098- 
5 1 100. Putative untranslated regions upstream from the initiation codon and downstream from 
the termination codon are underlined. The start and stop codons are in bold in fable 14A. 



Table I4A. NOV14a nucleotide sequence (SEQ TO NO:31) 

TGCTGAGGGTGCATTTATGTTTCAGAACCACCGGGAGGAACTGGGCCATTCTAACACCCG 
TTGCTACC ATGCTGGCCACCCGCCTCTCCAGACCCCTGTCACGGCTCCCAGGAAAAACCC 
TAAGTGCCTGTGATAGAGAAAATGGAGCAAGGCGCCCACTATTGCTTGGTTCTACTTCCT 
TTATCCCGATTGGCCGTCGGACTTATGCCAGTGCGGCGGAGCCGGTGAGTGGAAAAGCTG 
TCCTGGTCACAGGCTGTGACTCTGGATTTGGGTTCTCATTGGCCAAGCATCTGCATTCAA 
AAGGCTTCCTTGTGTTTGCTGGCTGCTTGATGAAGGACAAAGGCCATGATGGGGTCAAGG 
AGCTGGACAGCCTAAACAGTGACCGATTGAGAACCGTCCAGCTCAATGTCTGCAGCAGCG 
AAGAGGTGGAGAAAGTGGTGGAGATTGTCCGCTCGAGCCTGAAGGACCCTGAGAAAGGTA 
TGTGGGGCCTCGTTAACAATGCCGGCATCTCAACGTTCGGGGAGGTGGAGTTCACCAGCC 
TGGAGACCTACAAGCAGGTGGCAGAAGTGAACCTTTGGGGCACAGTGCGGATGACGAAAT 
CCTTTCTCCCCCTCATCCGAAGGGCCAAAGGTCGCGTCGTCAATATCAGCAGCATGCTGG 
GCCGCATGGCCAACCCGGCCCGCTCCCCGTACTGCATCACCAAGTTCGGGGTAGAGGCTT 
TCTCGGACTGCCTGCGCTATGAGATGTACCCCCTGGGCGTGAAGGTCAGCGTGGTGGAGC 
CCGGCAACTTCATCGCTGCCACCAGCCTTTACAGCCCTGAGAGCATTCAGGCCATCGCCA 
AGAAGATGTGGGAGGAGCTGCCTGAGGTCGTGCGCAAGGACTACGGCAAGAAGTACTTTG 
ATGAAAAGATCGCCAAGATGGAGACCTACTGCAGCAGTGGCTCCACAGACACGTCCCCTG 
TCATCGATGCTGTCACACACGCCCTGACCGCCACCACCCCCTACACCCGCTACCACCCCA 
TGGACTACTACTGGTGGCTGCGAATGCAGATCATGACCCACTTGCCTGGAGCCATCTCCG 
ACATGATCTACATCCGCTG AAGAGTCTCGCTGTGGCCTCTGTCAGGGATCCCTGGTGGAA 
GGGGAGGGGAGGGAGGAACCCATATAGTCAACTCTTGATTATCCACGTGTGG 



The human D-beta-hydroxybutyrate dehydrogenase-like NOV 14a disclosed in this 
invention maps to chromosome 3. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
1 0 sequence of this invention has 958 of 1 1 45 bases (83%) identical to a gb:GENBANK- 

lD:RATDBHYDEH|acc:M89902.1 mRNA from Rattus norvegicus (Sprague-Dawley D-beta- 
hydroxybutyrate dehydrogenase mRNA, complete cds). 

A disclosed NOV 14a polypeptide (SEQ ID NO:32) encoded by SEQ IDNO:31 has 

343 amino acid residues and is presented in Table 14B using the one-letter code. Although 

15 SignalP suggests that the human D-beta-hydroxybutyrate dehydrogenase may have a signal 

peptide, Psort predicts that it is localized in to mitochondria. Because it is similar to the 

human hydroxybutyrate dehydrogenase family, some members of which are expected to have 

mitochondrial localization. Therefore it is likely that this novel human D-beta- 
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hydroxybutyrate dehydrogenase is available at the same sub-cellular localization and hence 
accessible to a diagnostic probe and for various therapeutic applications. Nonetheless, the 
SignalP, Psort and/or Hydropathy results predict that NOV 14a is likely to be localized to the 
mitochondrial matrix space with a certainty of 0.6723. In an alternative embodiment, 
5 NOV 1 4 is likely to be localized to the microbody (peroxisome) with a certainty of 0.3942, or 
to the mitochondrial inner membrane with a certainty of 0.3622, or to the mitochondrial 
intei membrane space with a certainly of 0.3622. According to SignalP data the most likely 
cleavage site is between amino acids 12 and 13, i.e., at the dash in the sequence LSR-LP. 

Table 14B. NOV14a protein sequence (SEQ ID NO: 32) 

MLATRLSRPLSRLPGKTLSACDRENGARRPLLLGSTSFIPIGRRTYASAAEPVSGKAVLV 
TGCDSGFGFSLAKHLHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRLRTVQLNVCSSEEV 
EKWEIVRSSLKDPEKGMWGLVNNAGISTFGEVEFTSLETYKQVAEVNLWGTVRMTKSFL 
PLIRRAKGRWNISSMLGRMANPARSPYCITKFGVEAFSDCLRYEMYPLGVKVSWEPGN 
FI AATSLYSPESIQAI AKKMWEEtiPEWRKDYGKKYFDEKIAKMETYCSSGSTDTSPVID 
AVT HALTATTPYTRYHPMDYYWWLRMQ IM THLPGAISDMIYIR ___ 

The full amino acid sequence of the protein of the invention was found to have 297 of 
10 342 amino acid residues (86%) identical to, and 313 of 342 amino acid residues (91%) 

similar to, the 344 amino acid residue ptnr:SWISSPROT-ACC:P29147 protein from Rattus 
norvegicus (Rat) (D-BETA-HYDROXYBUTYRATE DEHYDROGENASE PRECURSOR 
(EC 1.1.1.30) (BDH) (3-HYDROXYBUTYRATE DEHYDROGENASE)). 

The human D-beta-hydroxybutyrate dehydrogenase disclosed in this invention is 
15 expressed in at least the following tissues: brain, eye, colon, kidney, liver, spleen, lung, 

breast, ovary, testis, genitourinary track, lymph, T-cell, B-cell. In addition, the sequence is 
predicted to be expressed in the heart because of the expression pattern of (GENBANK-ID: 
gb:GENBANK-ID:RATDBHYDEH|acc:M89902.1) a closely related Sprague-Dawley D- 
beta-hydroxybutyrate dehydrogenase mRNA, complete cds homolog in species Rattus 
20 norvegicus. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from diabetes, obesity, and other diseases, disorders and 
25 conditions of the l ike. 

NOV14b 
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A disclosed NOV 14b nucleic acid of 1 166 nucleotides (also referred to as CG56001- 
02) (SEQ ID NO:33) encoding a novel D-beta-hydroxybutyrate dehydrogenase-iike protein is 
shown in Table 14C. An open reading frame was identified beginning with an ATG initiation 
codon at nucleotides 69-71 and ending with a TGA codon at nucleotides 1098-1 100. Putative 
5 untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined, t he start and stop codons are in bold in fable 14C. 

Table 14C. NOV14b nucleotide sequence (SEQ ID NO:33) 

tgctgagggtgca^™tgtttcagaaccaccgggaggaactgggccattctaacacccg 
ttgctacc atgctggccacccgcctctccagacccctgtcacggctcccaggaaaaaccc 
taagtgcctgtgatagagaaaatggagcaagacgcccactattgcttggttctacttcct 
ttatcccgattggccgtcggacttatgccagtgcggcggagccggttggcagcaaagctg 
tcctggtcacaggctgtgactctggatttgggttctcattggccaagcatctgcattcaa 
aaggcttccttgtgtttgctggctgcttgatgaaggacaaaggccatgatggggtcaagg 
agctggacagcctaaacagtgaccgattgagaaccgtccagctcaatgtctgcagcagcg 
aagaggtggagaaagtggtggagattgtccgctcgagcctgaaggaccctgagaaaggca 
tgtggggcctcgttaacaatgccggcatctcaacgttcggggaggtggagttcaccagcc 
tggagacctacaagcaggtggcagaagtgaacctttggggcacagtgcggatgacgaaat 
cctttctccccctcatccgaagggccaaaggccgcgtcgtcaatatcagcagcatgctgg 
gccgcatggccaacccggcccgctccccgtactgcatcaccaagttcggggtagaggctt 
tctcggactgcctgcgctatgagatgtaccccctgggcgtgaaggtcagcgtggtggagc 
ccggcaacttcatcgctgccaccagcctttacagccctgagagcattcaggccatcgcca 
agaagatgtgggaggagctgcctgaggtcgtgcgcaaggactacggcaagaagtactttg 
atgaaaagatcgccaagatggagacctactgcagcagtggctccacagacacgtcccctg 
tcatcgatgctgtcacacacgccctgaccgccaccaccccctacacccgctaccacccca 
tggactactactggtggctgcgaatgcagatcatgacccacttgcctggagccatctccg 
acatgatctacatccgctga agagtctcgctgtggcctctgtcagggattcctggtggaa 
ggggaggggagggaggaacccatata 



The human D-beta-hydroxybutyrate dehydrogenase-like NOV14b disclosed in this 
invention maps to chromosome 3. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
10 sequence of this invention has 933 of 1 108 bases (84%) identical to a gb:GENBANK- 

lD:RATDBHYDEH|acc:M89902.1 mRNA from Rattus norvegicus (Sprague-Dawley D-beta- 
hydroxybutyrate dehydrogenase mRNA, complete cds). 

A disclosed NOV 1 4b polypeptide (SEQ TD NO:34) encoded by SEQ ID NO:33 has 
343 amino acid residues and is presented in Table 14D using the one-letter code. SignalP, 
15 Psort and/or Hydropathy results predict that NOV 14a is likely to be localized to the 
mitochondrial matrix space with a certainty of 0.6723. In an alternative embodiment, 
NOV14 is likely to be localized to the microbody (peroxisome) with a certainty of 0.3942, or 
to the mitochondrial inner membrane with a certainty of 0.3622, or to the mitochondrial 
intermembrane space with a certainty of 0.3622. According to SignalP data the most likely 
20 cleavage site is between amino acids 12 and 13, i.e., at the dash in the sequence LSR-LP. 
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Table 14D. NOV14b protein sequence (SEQ ID NO:34) 



MLATRLSRPLSRLPGKTLSACDRENGARRPLLLGSTSFIPIGRRTYASAAEPVGSKAVLV 
TGCDSGFGFSLAKHLHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRLRTVQLNVCSSEEV 
EKWEIVRSSLKDPEKGMWGLVNNAGISTFGEVEFTSLETYKQVAEVNLWGTVRMTKSFL 
PL I RRAKGR WN I S SMLGRMANPARS P YC I TKFGVEAFS DCLRYEMYPLGVKVS WE PGN 
FIAATSLYSPESIQAIAKKMWEELPEWRKDYGKKYFDEKIAKMETYCSSGSTDTSPVID 
AVTHALTATTPYTRYHPMDYYWWLRMQIMTHLPGAISDMIYIR 



The full amino acid sequence of the protein of the invention was found to have 33 1 of 
344 amino acid residues (06%) identical to, and W of ^44 amino acid residues (06%) 
similar to, the 344 amino acid residue ptnr:SWISSNEW-ACC:Q02338 protein from Homo 
sapiens (Human) (D-BETA-HYDROX YBUTYRATE DEHYDROGENASE PRECURSOR 
5 (EC 1.1.1.30) (BDH) (3-HYDROX YBUTYRATE DEHYDROGENASE)). 

The D-BETA-HYDROXYBUTYRATE DEHYDROGENASE PRECURSOR-like 
gene disclosed in this invention is expressed in at least the following tissues: brain, eye, 
colon, kidney, liver, spleen, lung, breast, ovary, testis, genitourinary track, lymph, T-cell, B- 
cell. Expression information was derived from the tissue sources of the sequences that were 
10 included in the derivation of the sequence of CuraGen Acc. No. CG56001-02.The sequence is 
predicted to be expressed in the following tissues because of the expression pattern of 
(GENBANK-ID: gb:GENBANK-ID:RATDBH YDEH|acc:M89902. 1 ) a closely related 
Sprague-Dawley D-beta-hydroxybutyrate dehydrogenase mRNA, complete cds homolog in 
species Rattus norvegicus .heart. 

15 The nucleic acids and proteins of the invention have applications in the diagnosis 

and/or treatment of various diseases and disorders. For example, the compositions of the 
present invention will have efficacy for the treatment of patients suffering from: diabetes, 
obesity as well as other diseases, disorders and conditions. 

NOV14a and NOV 14b share a high degree of homology as is shown in the amino 
20 acid alignment in Table 14E. 



Table 14E. Chistal W Alignment of NOV14a and NOV14b 



. I i . 



CG56001 01 
CG56001 02 



CG5600101 
CG5 6001 02 



20 30 40 50 60 
. | .... | .... | . . . . | | .... { .... ) | - ... 1 | - 

fflscR 



- I - - - ■ I 
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KQVAEVNLWGTVRMTKSFLPLIRRAKGRWNISSMLGRMANPARSPYCITKFGVEAFSDCLRYEMYPLGVKVS\A/EPG 
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FIAATSLYSPESIQAIAKKMWEELPEWRKDYGKKYFDEKIAKMETYCSSGSTDTSPVIDAVTHALTATTPYTRYHPMDY 
FIAATSLYSPESIQAIAKKMWEELPEWRKDYGKKYFDEKIAKMETYCSSGSTDTSPVIDAVTHALTATTPYTRYHPMDY 



CG56001 01 
CG56001~02 



330 
. - I - . 



340 
. . | . . 



CG56001 01 
CG56001 02 



yWWLRMQIMTHLPGAISDMIYIR 
yWWLRMQIMTHLPGAISDMlYlR 



(SEQ ID NO:32) 
(SEQ ID NO: 34) 



In a search of public sequence databases, NOV 14 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 14F. 



Table 14F. BLASTP results for NOV14 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC :Q9BRZ4 


HYPOTHETICAL, 38.2 KDA 
PROTEIN - Homo sapiens 


343 


341/343 
(99%) 


341/343 
(99%) 


2 . 0e- 

182 


ptnr : SPTREMBL- 
ACC:Q96ET1 


UNKNOWN (PROTEIN FOR 
MGC:978 8) - Homo sapiens 


343 


340/343 
(99%) 


341/343 
(99%) 


4 . 2e- 
182 


ptnr :SWISSNEW- 
ACC:Q02338 


D - be t a - hydroxybut yr a t e 

dehydrogenase , 
mitochondrial precursor 
(EC 1.1.1.30) (BDH) (3- 

hydroxybu tyr a t e 
dehydrogenase) - Homo 
sapiens 


344 


329/344 
(95%) 


331/344 
(96%) 


l.Oe- 
173 


ptnr :pir- 
id:A42845 


3 - hy d r oxy bu t y r a t e 
dehydrogenase (EC 
1.1.1.30) - human 


343 


319/333 
(95%) 


321/333 
(96%) 


1 . le- 
169 


ptnrrSWISSNEW- 
ACC:P2 9147 


D-beta-hydroxybutyrate 

dehydrogenase , 
mitochondrial precursor 
(EC 1.1.1.30) (BDH) (3- 

hydroxybutyrate 
dehydrogenase) - Rattus 
norvegicus 


344 


297/342 
(86%) 


313/342 
(91%) 


3 . 6e- 
160 



A multiple sequence alignment is shown in Table 14G, with the protein of the 
invention being shown on the first line in a ClustalW analysis comparing the protein of the 
invention with related protein sequences shown in Table 14F. 



Table 14G. ClustalW Analysis of NOV14 



1) 


NOV14a CG56001-01 


(SEQ 


ID 


NO 


:31) 


2) 


Q9BRZ4 


(SEQ 


ID 


NO 


171) 


3) 


Q96ET1 


(SEQ 


ID 


NO: 


172) 


4) 


Q02338 


(SEQ 


ID 


NO: 


173) 


5) 


A42845 


(SEQ 


ID 


NO 


174) 


6) 


P29147 


(SEQ 


ID 


NO: 


175) 



L \ep^Bka\ 

MLAgRLSRPLSRLPGKTLSACDRENGARRPLLLGSTSFIPIGRRTYASAAEPVGSKAVLVTGCDSGFGFSLAKHLHSKG 
MLAQR LSRPLSRLPGKTLSACDRENGARRPLLLGSTSFIPIGRRTYASAAEPVGSKAVLVTGCDSGFGF^LAKHLHSKG 
ijjaB^LSRPLSRLPGKTLSACDRENGARRPLLLGSTSFIPIGRRTYASAAEPVGSKAVLVTGCDSGFGFSLAKHLHSKG 
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A42845 
P29147 



rBSsrlpgktlsacdrengarrpll lgst sfipigrrtyasaa epvgs kavlvtgcdsgfgfslakhlhskg 

&g RLS RPLS^PGKBLSScDRENGaRjg^ 



GtRPPPPC 
N 




N0V14a 
Q9BRZ4 
V;/ bfc.il 
Q02338 
A42845 
P29147 



N0V14a 
Q9BRZ4 
Q96ET1 
Q02338 
A42845 
P29147 







1 * 






























S 










a* 










WW 




m 

f llJi.-] 1 tu.ii 




3 








270 
. . I . . 



FIAATSLYSPESIQAIAKKIWEELPEWRKDYGKKYFDEKIAKMETYCSSGSTDTSPVIDAVTHALTATTPYTRYHPMD 
SIFIAATSLYSPESIQAIAKKMWEELPEWRKDYGKKYFDEKIAKMETYCSSGSTDTSPVIDAVTHALTATTPYTRYHPMD 
^FIAATsijYSPESIQAIAKKMWEELPEVVRKDYGKkYF 

sfiaatslyISpesiqaiakkmweelpewrkdygkkyfdekiaw^ 

flFIAATSLY|pESIQAIAKKMWEELPEVVRKD^^ 

JFIAATSLYSPEgiQAIAKKMWigELPEWRKDYGKKYFDEKIAKMETYCglSGSTDTSgvI^AVTHALTAgTPYTRYHPMD 




Other BLAST results include sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 14H. 



Table 14H. Patp BLASTP Analysis for NOV14 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 

(%) 


E Value 


patp :AAM78804 


Human protein SEQ ID NO 
1466 - Homo sapiens 


343 


341/343 
(99%) 


341/343 
(99%) 


1 . 6e-182 


patp:AAM7 978 8 


Human protein SEQ ID NO 
34 34 - Homo sapiens 


404 


323/334 
(96%) 


324/334 
(97%) 


3 . Oe-172 


patp:AAW8 84 92 


Human liver clone 

HP012 99 -encoded 
polypeptide - Homo 
sapiens 


317 


117/288 
(40%) 


177/288 
(61%) 


1.8e-48 I 


pat.pt AAB56678 


Human prostate cancer 
antigen protein 
sequence SEQ ID NO: 1256 
- Homo sapiens 


378 


116/288 
(40%) 


176/288 
(61%) 


6 . Oe-48 


patp:AAW183 34 


Murine liver p3 2 11- 

cis -retinol 
dehydrogenase - Mus 
musculus 


316 


109/260 
(41%) 


156/260 
(60%) 


1 .2e-47 
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Table 141 lists the domain description from DOMAIN analysis results against 

NOV 14. 



Table 141. Domain Analysis of NOV14 


Pfam analysis 






Model Domain seq-f seq-t hmm-f hmm-t score E-value 


adh_short 


1/1 


54 336 .. 1 271 [] 268.1 1.2e-76 


Alignments of top-scoring domains: 

adh short: domain 1 of 1, from 54 to 336: score 268.1, E = 1.2e-76 
(SEQ ID NO: 176) tgKvaLvTGassGIGlaiAkrLakeGakVwvdrreekaeqvaaelk 

+ i i++i 1 1 i+r+ + +++M 

N0V14a (SEQ ID NO: 372) 54 SGKAVLVTGCDSGFGFSLAKHLHSKGFLVFAGCLMKDKGHDGVKELD 100 




101 


aelGdralf iqlDvtdeeqvkaavaqaverlGd . . . rlDvLVNNAGilgp 
+++ || + + ++ ||+| ++ | + | +++ | + +++ | |+ +++ ++ ||||||| +++ 
SLNSDRLRTVQLNVCSSEEVEKWEIVRSSLKDpekGMWGLVNNAGISTF 150 




151 


gppf eelseedwervidvNltGvf HtqavlpamdhmlkrkgGrlvNisS 
| + + + |+|+ +++ | +| | |+| ++++ |+ ++ | | + + + | ++ | | + | | | | | 
GEVEF-TSLETYKQVAEVNLWGTVRMTKSFLP -LIRRAKGRWNISS 195 




196 


vaGlnvgvpglsaYsASKaavigltrsLAlElaphgtglrVnavaPGgvd 
+ |+ +++|++|+|+ + | ++ | ++++++ | + |++| | ++|++| |) + 
MLGR-MANPARSPYCITKFGVEAFSDCLRYEMYPLG— VKVSVVEPGNFI 242 




243 


T . . dmtkalrsrlieakkk . v . re . v . adiadpeleeri ts . t itplgry 
+ + + + + |++|+ + + + +| | + + 1 + + + + + +| + |++ + + ++ + 
AatSLYSPESIQAIAKKMWeElPEvVrKDYGKKYFDEKIAKmET- YCSSG 2 91 




292 


gvtpeeianavlfLasdgasys vtgqt lnvdggl< - * 

+ + + + + 1 | + + + + + | ++ ++ + ++ ++ + + + | + + 
STDTSPVIDAVTHALTATTPYTryhpmdyywwlRMQIMTHLPGAI 3 3 6 



5 The short-chain dehydrogenases/reductases family (SDR) is a very large family of 

enzymes, most of which are known to be NAD- or NADP-dependent oxidoreductases. As 
the first member of this family to be characterized was Drosophila alcohol dehydrogenase, 
this family used to be called 'insect-type', or 'short-chain' alcohol dehydrogenases. Most 
members of this family are proteins of about 250 to 300 amino acid residues. Most 

10 dehydrogenases possess at least two domains, the first binding the coenzyme, often NAD, 
and the second binding the substrate. This latter domain determines the substrate specificity 
and contains amino acids involved in catalysis. Little sequence similarity has been found in 
the coenzyme binding domain although there is a large degree of structural similarity, and it 
has therefore been suggested that the structure of dehydrogenases has arisen through gene 

15 fusion of a common ancestral coenzyme nucleotide sequence with various substrate specific 
domains. 



Ill 



This family should always be found adjacent to [INTERPRO:IPR002198], which is a 
general family of Short-chain dehydrogenases and reductases. A match to this extension 
indicates that the protein is probably an alcohol dehydrogenase. 

This indicates that the sequence of the invention has properties similar to those of other 
proteins known to contain this/these domain(s) and similar to the properties of these domains. 

(R)-3-hydroxybutyratc dehydrogenase (BDH) is a mitochondrial membrane enzyme 
with an absolute and specific requirement for phosphatidylcholine, which acts as an allosteric 
activator of BDH enzymatic activity. BDH has served as a prototype for lipid-requiring 
enzymes. By screening a human heart cDNA library with degenerate oligonucleotides based 
on peptide sequences from purified bovine BDH, cDNAs encoding BDH (fragment, missing 
N-terminal) have been isolated. The deduced 343-amino acid protein contains a 46-residue 
leader peptide, which is cleaved to produce the mature form. Sequence analysis revealed that 
the first two-thirds of the BDH protein is homologous to short-chain alcohol dehydrogenases 
(SCADHs), with the homology encompassing the putative coenzyme-binding and active sites 
of the SCADHs; this region of BDH also has the predicted secondary structure motif of 
alternating alpha-helices and beta-sheets that is characteristic of SCADHs. The data suggests 
that the remainder of the BDH protein contains elements that form the substrate- and lipid- 
binding sites. Northern blot analysis revealed that BDH is expressed in rabbit heart tissue. 

The novel human D-beta-hydroxybutyrate dehydrogenase Protein of the invention has 
95% homology to (R)-3-hydroxybutyrate dehydrogenase (BDH) described by Marks et ai. 
Therefore it is anticipated that this novel protein has a role in the regulation of essentially all 
cellular functions and could be a potentially important target for drugs. Such drugs may have 
important therapeutic applications, such as treating diabetes and obesity diseases. Sec, 
Marks, A. R., et al., J. Biol. Chem. 267: 15459-15463, 1992. 

NO VI 5 

NOV1 5 includes four novel TEN-M3-like proteins disclosed below. The disclosed 
sequences have been named NOV 15a, NOV 15b, NOV 15c, and NOV15d. Unless specifically 
addressed as NOV 15a, NOV 15b, NO VI 5c, or NOV15d, any reference to NOV 15 is assumed 
to encompass all variants. 

NOV15a 
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A disclosed NOV 15a nucleic acid of 8675 nucleotides (also referred to as 
SC145665404 A or CG55069-01) (SEQ ID NO:35) encoding a novel TEN-M3-like protein 
is shown in Table 15A. An open reading frame was identified beginning with an ATG 
initiation codon at nucleotides 151-153 and ending with a TAA codon at nucleotides 8326- 
5 8328. Putative untranslated regions upstream from the initiation codon and downstream from 
the termination codon are underlined and the start and stop codons are in bold in fable 15 A. 



Table 15 A NOV15a nucleotide sequence (SEQ ID NO:35) 



TTTGGCCTCGGGCCAGAATTCGGCACGAGGGGTCTGGAGCTTGGAGGAGAAGTCTGAACTAAGGATAAAC 

TAAAGAGAGGCCAATGAGACTTGAACCCTGAGCCTAAGTTGTCACCAGCAGGACTGATGTGCACACAGAA 

GGAATGAAGT ATGGATGTGAAAGAACGCAGGCCTTACTGCTCCCTGACCAAGAGCAGACGAGAGAAGGAA 

CGGCGCTACACAAATTCCTCCGCAGACAATGAGGAGTGCCGGGTACCCACACAGAAGTCCTACAGTTCCA 

GCGAGACATTGAAAGCTTTTGATCATGATTCCTCGCGGCTGCTTTACGGCAACAGAGTGAAGGATTTGGT 

TCACAGAGAAGCAGACGAGTTCACTAGACAAGGACAGAATTTTACCCTAAGGCAGTTAGGAGTTTGTGAA 

CCAGCAACTCGAAGAGGACTGGCATTTTGTGCGGAAATGGGGCTCCCTCACAGAGGTTACTCTATCAGTG 

CAGGGTCAGATGCTGATACTGAAAATGAAGCAGTGATGTCCCCAGAGCATGCCATGAGACTTTGGGGCAG 

GGGGGTCAAATCAGGCCGCAGCTCCTGCCTGTCAAGTCGGTCCAACTCAGCCCTCACCCTGACAGATACG 

GAGCACGAAAACAAGTCCGACAGTGAGAATGAGCAACCTGCAAGCAATCAAGGCCAGTCTACCCTGCAGC 

CCTTGCCGCCTTCCCATAAGCAGCACTCTGCACAGCATCATCCATCCATCACTTCTCTCAACAGAAACTC 

CCTGACCAATAGAAGGAACCAGAGTCCGGCCCCG'CCGGCTGCTTTGCCCGCCGAGCTGCAAACCACACCC 

GAGTCCGTCCAGCTGCAGGACAGCTGGGTCCTTGGCAGTAATGTACCACTGGAAAGCAGGCATTTCCTAT 

TCAAAACAGGAACAGGTACAACGCCACTGTTCAGTACTGCAACCCCAGGATACACAATGGCATCTGGCTC 

TGTTTATTCACCACCTACTCGGCCACTACCTAGAAACACCCTATCAAGAAGTGCTTTTAAATTCAAGAAG 

TCTTCAAAGTACTGTAGCTGGAAATGCACTGCACTGTGTGCCGTAGGGGTCTCGGTGCTCCTGGCAATAC 

TCCTGTCTTATTTTATAGCAATGCATCTCTTTGGCCTCAACTGGCAGCTACAGCAGACTGAAAATGACAC 

ATTTGAGAATGGAAAAGTGAATTCTGATACCATGCCAACAAACACTGTGTCATTACCTTCTGGAGACAAT 

GGAAAATTAGGTGGATTTACGCAAGAAAATAACACCATAGATTCCGGAGAACTTGATATTGGCCGAAGAG 

CAATTCAAGAGATTCCTCCCGGGATCTTCTGGAGATCACAGCTCTTCATTGATCAGCCACAGTTTCTTAA 

ATTCAATATCTCTCTTCAGAAGGATGCATTGATTGGAGTATATGGCCGGAAGAAGTTACCGCCTTCCCAT 

ACTCAGTCCTCCCCCCAGTATGACTTCGTGGAGCTCCTGGATGGCAGCAGGCTGATTGCCAGAGAGCAGC 

GGAGCCTGCTTGAGACGGAGAGAGCCGGGCGGCAGGCGAGATCCGTCAGCCTTCATGAGGCCGGCTTTAT 

CCAGTACTTGGATTCTGGAATCTGGCATCTGGCTTTTTATAATGATGGGAAAAATGCAGAGCAGGTGTCT 

TTTAATACCATTGTTATAGAGTCTGTGGTGGAATGTCCCCGAAATTGCCATGGAAATGGAGAATGCGTTT 

CTGGAACTTGCCATTGTTTTCCAGGATTTCTGGGTCCGGATTGTTCAAGAGCCGCCTGTCCAGTGTTATG 

TAGTGGCAACGGGCAGTACTCCAAGGGCCGCTGCCTGTGTTTCAGCGGCTGGAAGGGCACCGAGTGTGAT 

GTGCCGACTACCCAGTGTATTGACCCACAGTGTGGGGGTCGTGGGATTTGTATCATGGGCTCCTGTGCTT 

GCAGCTCAGGATACAAAGGAGAAAGTTGTGAAGAAGCTGACTGTATAGACCCTGGGTGTTCTAATCATGG 

TGTGTGTATCCACGGGGAATGTCACTGCAGTCCAGGATGGGGAGGTAGCAATTGTGAAATACTGAAGACC 

ATGTGTCCAGACCAGTGCTCCGGCCACGGAACGTATCTTCAAGAAAGTGGCTCCTGCACGTGTGACCCTA 

ACTGGACTGGCCCAGACTGCTCAAACGAAATATGTTCTGTGGACTGTGGCTCACACGGCGTTTGCATGGG 

GGGGACGTGTCGCTGTGAAGAAGGCTGGACGGGCCCAGCCTGTAATCAGAGAGCCTGCCACCCCCGCTGT 

GCCGAGCACGGGACCTGCAAGGATGGCAAGTGTGAATGCAGCCAGGGCTGGAATGGAGAGCACTGCACTA 

TCGCTCACTATTTGGATAAGATAGTTAAAGACAAGATAGGATATAAAGAGGGTTGTCCTGGTCTGTGCAA 

CAGCAATGGAAGATGTACCCTGGACCAAAATGGCGGACATTGTGTGTGCCAGCCTGGATGGAGAGGAGCA 

GGCTGTGACGTAGCCATGGAGACTCTTTGCACAGATAGCAAGGACAATGAAGGGGATGGACTCATTGACT 

GCATGGATCCCGATTGCTGCCTACAGAGTTCCTGCCAGAATCAGCCCTATTGTCGGGGACTGCCGGATCC 

TCAGGACATCATTAGCCAAAGCCTTCAATCGCCTTCTCAGCAAGCTGCCAAATCCTTTTATGATCGAATC 

AGTTTCCTTATAGGATCTGATAGCACCCATGTTATACCTGGAGAAAGTCCTTTCAATAAGAGCCTTGCAT 

CTGTCATCAGAGGCCAAGTACTGACTGCTGATGGAACTCCACTTATTGGAGTAAATGTCTCGTTTTTCCA 

TTACCCAGAATATGGATATACTATTACCCGCCAGGACGGAATGTTTGACTTGGTGGCAAATGGTGGGGCC 

TCTCTAACTTTGGTATTTGAACGATCCCCATTCCTCACTCAGTATCATACTGTGTGGATTCCATGGAATG 

TCTTTTATGTGATGGATACCCTAGTCATGGAGAAAGAAGAGAATGACATTCCCAGCTGTGATCTGAGTGG 

ATTCGTGAGGCCAAATCCCATCATTGTGTCATCACCTTTATCCACCTTTTTCAGATCTTCTCCTGAAGAC 

AGTCCCATCATTCCCGAAACACAGGTACTCCACGAGGAAACTACAATTCCAGGAACAGATTTGAAACTCT 



113 



IQ0 3B B.5M'., iOiSIl-E! ^ 



CCTACTTGAGTTCCAGAGCTGCAGGGTATAAGTCAGTTCTCAAGATCACCATGACCCAGTCTATTATTCC 
ATTTAATTTAATGAAGGTTCATCTTATGGTAGCTGTAGTAGGAAGACTCTTCCAAAAGTGGTTTCCTGCC 
TCACCAAACTTGGCCTATACTTTCATATGGGATAAAACAGATGCATATAATCAGAAAGTCTATGGTCTAT 
CTGAAGCTGTTGTGTCAGTTGGATATGAGTATGAGTCGTGTTTGGACCTGACTCTGTGGGAAAAGAGGAC 
TGCCATTCTGCAGGGCTATGAATTGGATGCGTCCAACATGGGTGGCTGGACATTAGATAAACATCACGTG 
CTGGATGTACAGAACGGTATACTGTACAAGGGAAACGGGGAAAACCAGTTCATCTCCCAGCAGCCTCCAG 
TCGTGAGTAGCATCATGGGCAATGGGCGAAGGCGCAGCATTTCCTGCCCCAGTTGCAATGGTCAAGCTGA 
TGGTAACAAGTTACTGGCCCCAGTGGCGCTAGCTTGTGGGATCGATGGCAGTCTGTACGTAGGCGATTTC 
AACTACGTGCGGCGGATATTCCCTTCTGGAAATGTAACAAGTGTCTTAGAACTAAGAAATAAAGATTTTA 
GAC AT AG C AGC AACC C AGC TC AT AG AT ACT ACC "if G C AACGG A IX C AGT C AC GGGAGAT C X GT AC'GTTT C 
TGACACAAACACCCGCAGAATTTATCGCCCAAAGTCACTTACGGGGGCAAAAGACTTGACTAAAAATGCA 
GAAGTCGTCGCAGGGACAGGGGAGCAATGCCTTCCGTT TGACGAGGCGAGAXGTGGGGATGGAGGGAAGG 
CCGTGGAAGCCACACTCATGAGTCCCAAAGGAATGGCAGTTGATAAGAATGGATTAATCTACTTTGTTGA 
TGGAACCATGATTAGGAAAGTTGACCAAAATGGAATCATATCAACTCTTCTGGGCTCTAACGATTTGACT 
TCAGCCAGACCTTTAACTTGTGACACCAGCATGCACATCAGCCAGGTACGTCTGGAATGGCCCACTGACC 
TAGCCATTAACCCTATGGATAACTCCATTTATGTCCTGGATAATAATGTAGTTTTACAGATCACTGAAAA 
TCGTCAAGTTCGCATTGCTGCTGGACGGCCCATGCACTGTCAGGTTCCCGGAGTGGAATATCCTGTGGGG 
AAGCACGCGGTGCAGACAACACTGGAATCAGCCACTGCCATTGCTGTGTCCTACAGTGGGGTCCTGTACA 
TTACTGAAACTGATGAGAAGAAAATTAACCGGATAAGGCAGGTCACAACAGATGGAGAAATCTCCTTAGT 
GGCCGGAATACCTTCAGAGTGTGACTGCAAAAATGATGCCAACTGTGACTGTTACCAGAGTGGAGATGGC 
TACGCCAAGGATGCCAAACTCAGTGCCCCATCCTCCCTGGCTGCTTCTCCAGATGGTACACTGTATATTG 
CAGATCTAGGGAATATCCGGATCCGGGCTGTGTCAAAGAATAAGCCTTTACTTAACTCTATGAACTTCTA 
TGAAGTTGCGTCTCCAACTGATCAAGAACTCTACATCTTTGACATCAATGGTACTCACCAATATACTGTA 
AGTTTAGTCACTGGTGATTACCTTTACAATTTTAGCTACAGCAATGACAATGATATTACTGCTGTGACAG 
ACAGCAATGGCAACACCCTTAGAATTAGACGGGACCCAAATCGCATGCCAGTTCGAGTGGTGTCTCCTGA 
TAACCAAGTGATATGGTTGACAATAGGAACAAATGGATGTTTGAAAGGCATGACTGCTCAAGGACTGGAA 
TTAGTTTTGTTTACTTACCATGGCAATAGTGGCCTTTTAGCCACTAAAAGTGATGAAACTGGATGGACAA 
CGTTTTTTGACTATGACAGTGAAGGTCGTCTGACAAATGTTACGTTTCCAACTGGAGTGGTCACAAACCT 
GCATGGGGACATGGACAAGGCTATCACAGTGGACATTGAGTCATCTAGCCGAGAAGAAGATGTCAGCATC 
ACTTCAAATCTGTCCTCGATCGATTCTTTCTACACCATGGTTCAAGATCAGTTAAGAAACAGCTACCAGA 
TTGGTTATGACGGCTCCCTCAGAATTATCTACGCCAGTGGCCTGGACTCACACTACCAAACAGAGCCGCA 
CGTTCTGGCTGGCACCGCTAATCCGACGGTTGCCAAAAGAAACATGACTTTGCCTGGCGAGAACGGTCAA 
AACTTGGTGGAATGGAGATTCCGAAAAGAGCAAGCCCAAGGGAAAGTCAATGTCTTTGGCCGCAAGCTCA 
GGGTTAATGGCAGAAACCTCCTTTCAGTTGACTTTGATCGAACAACAAAGACAGAAAAGATCTATGACGA 
CCACCGTAAATTTCTACTGAGGATCGCCTACGACACGTCTGGGCACCCGACTCTCTGGCTGCCAAGCAGC 
AAGCTGATGGCCGTCAATGTCACCTATTCATCCACAGGTCAAATTGCCAGCATCCAGCGAGGCACCACTA 
GCGAGAAAGTAGATTATGACGGACAGGGGAGGATCGTGTCTCGGGTCTTTGCTGATGGTAAAACATGGAG 
TTACACATATTTAGAAAAGTCCATGGTTCTTCTGCTTCATAGCCAGCGGCAGTACATCTTCGAATACGAT 
ATGTGGGACCGCCTGTCTGCCATCACCATGCCCAGTGTGGCTCGCCACACCATGCAGACCATCCGATCCA 
TTGGCTACTACCGCAACATATACAACCCCCCGGAAAGCAACGCCTCCATCATCACGGACTACAACGAGGA 
AGGGCTGCTTCTACAAACAGCTTTCTTGGGTACAAGTCGGAGGGTCTTATTCAAATACAGAAGGCAGACT 
AGGCTCTCAGAAATTTTATATGATAGCACAAGAGTCAGTTTTACCTATGATGAAACAGCAGGAGTCCT7VA 
AGACAGTAAACCTCCAGAGTGATGGTTTTATTTGCACCATTAGATACAGGCAAATTGGTCCCCTGATTGA 
CAGGCAGATTTTCCGCTTTAGTGAAGATGGGATGGTAAATGCAAGATTTGACTATAGCTATGACAACAGC 
TTTCGAGTGACCAGCATGCAGGGTGTGATCAATGAAACGCCACTGCCTATTGATCTGTATCAGTTTGATG 
ACATTTCTGGCAAAGTTGAGCAGTTTGGAAAGTTTGGAGTTATATATTATGATATTAACCAGATCATTTC 
TACAGCTGTAATGACCTATACGAAGCACTTTGATGCTCATGGCCGTATCAAGGAGATTCAATATGAGATA 
TTCAGGTCGCTCATGTACTGGATTACAATTCAGTATGATAACATGGGTCGGGTAACCAAGAGAGAGATTA 
AAATAGGGCCCTTTGCCAACACCACCAAATATGCTTATGAATATGATGTTGATGGACAGCTCCAAACAGT 
TTACCTCAATGAAAAGATAATGTGGCGGTACAACTACGATCTGAATGGAAACCTCCATTTACTGAACCCA 
AGTAACAGTGCGCGTCTGACACCCCTTCGCTATGACCTGCGAGACAGAATCACTCGACTGGGTGATGTTC 
AATATCGGTTGGATGAAGATGGTTTCCTACGTCAAAGGGGCACGGAAATCTTTGAATATAGCTCCAAGGG 
GCTTCTAACTCGAGTTTACAGTAAAGGCAGTGGCTGGACAGTGATCTACCGTTATGACGGCCTGGGAAGG 
CGTGTTTCTAGCAAAACCAGTCTAGGACAGCACCTGCAGTTTTTTTATGCTGACTTAACTTATCCCACTA 
GGATTACTCATGTCTACAACCATTCGAGTTCAGAAATTACCTCCCTGTATTATGATCTCCAAGGACATCT 
TTTTGCCATGGAAATCAGCAGTGGGGATGAATTCTATATTGCATCGGATAACACAGGGACACCACTGGCT 
GTGTTCAGTAGCAATGGGCTTATGCTGAAACAGATTCAGTACACTGCATATGGGGAAATCTATTTTGACT 
CTAATATTGACTTTCAACTGGTAATTGGATTTCATGGTGGCCTGTATGACCCACTCACCAAATTAATCCA 
CTTTGGAGAAAGAGATTATGACATTTTGGCAGGACGGTGGACAACACCTGACATAGAAATCTGGAAAAGA 
ATTGGGAAGGACCCAGCTCCTTTTAACTTGTACATGTTTAGGAATAACAACCCTGCAAGCAAAATCCATG 
ACGTGAAAGATTACATCACAGATGTTAACAGCTGGCTGGTGACATTTGGTTTCCATCTGCACAATGCTAT 
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TCCTGGATTCCCTGTTCCCAAATTTGATTTAACAGAACCTTCTTACGAACTTGTGAAGAGTCAGCAGTGG 
GATGATATACCGCCCATCTTCGGAGTCCAGCAGCAAGTGGCGCGGCAGGCCAAGGCCTTCCTGTCGCTGG 
GGAAGATGGCCGAGGTGCAGGTGAGCCGGCGCCGGGCCGGCGGCGCGCAGTCCTGGCTGTGGTTCGCCAC 
GGTCAAGTCGCTGATCGGCAAGGGCGTCATGCTGGCCGTCAGCCAGGGCCGCGTGCAGACCAACGTGCTC 
AACATCGCCAACGAGGACTGCATCAAGGTGGCGGCCGTGCTCAACAACGCCTTCTACCTGGAGAACCTGC 
ACTTCACCATCGAGGGCAAGGACACGCACTACTTCATCAAGACCACCACGCCCGAGAGCGACCTGGGCAC 
GCTGCGGTTGACCAGCGGCCGCAAGGCGCTGGAGAACGGCATCAACGTGACGGTGTCGCAGTCCACCACG 
GTGGTGAACGGCAGGACGCGCAGGTTCGCGGACGTGGAGATGCAGTTCGGCGCGCTGGCGCTGCACGTGC 
GCTACGGCATGACCCTGGACGAGGAGAAGGCGCGCATCCTGGAGCAGGCGCGGCAGCGCGCGCTCGCCCG 
GGCCi-GCjGCGCGCGAGCAGCAGCGCGTGCGCGACGGCGAGGAGGGCGCGCGCCTCrGGACGGAGGGCGAG 
AAGCGGCAGCTGCTGAGCGCCGGCAAGGTGCAGGGCTACGACGGGTACTACGTACTCTCGGTGGAGCAGT 
ACCCCGAGCTGGCCGACAGCGCCAACAACATC'CAGTTCCTGCGGCAGAGCGAGATCGGCAGGAGGTA ACG 
CCCGGGCCGCGCCCGCCGAGCCGCTCACGCCCTGCCCACATTGTCCTGTGGCACAACCCGAGTGGGACTC 
TCCAACGCCCAAGAGCCTTCCTCCCGGGGGAATGAGACTGCTGTTACGACCCACACCCACACCGCGAAAA 
CAAGGACCGCTTTTTTCCGAATGACCTTAAAGGTGATCGGCTTTAACGAATATGTTTACATATGCATAGC 
GCTGCACTCAGTCGGACTGAACGTAGCCAGAGGAAAAAAAAATCATCAAGGACAAAGGCCTCGACCTGTT 
GCGCTGGGCCGTCTGTTCCTTCTAGGCACTGTATTTAACTAACTTTAAAAAAAAAAAAAAAAAAG 



The TEN-M3 N0V1 5a disclosed in this invention maps to chromosome 4. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 5307 of 5309 bases (99%) identical to a gb:GENBANK- 
ID:AB040888|acc:AB040888.1 mRNA from Homo sapiens (Homo sapiens mRNA for 
5 KIAA1455 protein, partial cds). 

A disclosed NOV 15a polypeptide (SEQ ID NO:36) encoded by SEQ ID NO:35 has 
2725 amino acid residues and is presented in Table 15B using the one-letter code. NOV 15a 
seems to be a Type II (Ncyt Cexo) membrane protein with an INTEGRAL Likelihood of - 
9.39 for Transmembrane 309 - 325 (305 - 337). The Signals Psort and/or Hydropathy 
10 results predict that NOV 15a has no signal peptide and is likely to be localized in the nucleus 
with a certainty of 0.8000. In an alternative embodiment, NOV 1 5a is likely to be localized to 
the plasma membrane with a certainty of 0.7900, or to the microbody (peroxisome) with a 
certainty of 0.3424, or to the Golgi body with a certainty of 0.3000. 



Table 15B. NOV15a protein sequence (SEQ ID NO:36) 



MDVKERRPYCSLTKSRREKERRYTNSSADNEECRVPTQKS YSSSETLKAFDHDSSRLLYGNRVKDLVHRE 
ADEFTRQGQNFTLRQLGVCEPATRRGLAFCAEMGLPHRGYSISAGSDADTENEAVMSPEHAMRLWGRGVK 
SGRSSCLSSRSNSALTLTDTEHENKSDSENEQPASNQGQSTLQPLPPSHKQHSAQHHPSITSLNRNSLTN 
RRNQSPAPPAALPAELQTTPESVQLQDSWVLGSNVPLESRHFLFKTGTGTTPLFSTATPGYTMASGSVYS 
PPTRPLPRNTLSRSAFKFKKSSKYCSWKCTALCAVGVSVLLAILLSYFIAMHLFGLNWQLQQTENDTFEN 
GKVNSDTMPTNTVSLPSGDNGKLGGFTQENNTIDSGELDIGRRAIQEIPPGIFWRSQLFIDQPQFLKFNI 
SLQKDALIGVYGRKKLPPSHTQSSPQYDFVELLDGSRLIAREQRSLLETERAGRQARSVSLHEAGFIQYL 
DSGIWHLAFYNDGKNAEQVSFNTIVIESWECPRNCHGNGECVSGTCHCFPGFLGPDCSRAACPVLCSGN 
GQYSKGRCLCFSGWKGTECDVPTTQCIDPQCGGRGICIMGSCACSSGYKGESCEEADCIDPGCSNHGVCI 
HGECHCSPGWGGSNCEILKTMCPDQCSGHGTYLQESGSCTCDPNWTGPDCSNEICSVDCGSHGVCMGGTC 
RCEEGWTGPACNQRACHPRCAEHGTCKDGKCECSQGWNGEHCTIAHYLDKIVKDKIGYKEGCPGLCNSNG 
RCTLDQNGGHCVCQPGWRGAGCDVAMETLCTDSKDNEGDGLIDCMDPDCCLQSSCQNQPYCRGLPDPQDI 
ISQSLQSPSQQAAKSFYDRISFLIGSDSTHVIPGESPFNKSLASVIRGQVLTADGTPLIGVNVSFFHYPE 
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YGYTITRQDGMFDLVANGGASLTLVFERSPFLTQYHTVWIPWNVFYVMDTLWIEKEENDIPSCDLSGFVR 
PNPI IVSSPLSTFFRSSPEDSP I I PETQVLHEETTI PGTDLKLSYLSSRAAGYKSVLKITMTQS I I PFNL 
MKVHLMVAWGRLFQKWFPASPNLAYTFIWDKTDAYNQKVYGLSEAWSVGYEYESCLDLTLWEKRTAIL 
QGYELDASNMGGWTLDKHHVLDVQNGILYKGNGENQFISQQPPWSSIMGNGRRRSISCPSCNGQADGNK 
LLAPVALACGIDGSLYVGDFNYVRRIFPSGNVTSVLELRNKDFRHSSNPAHRYYLATDPVTGDLYVSDTN 
TRRIYRPKSLTGAKDLTKNAEWAGTGEQCLPFDEARCGDGGKAVEATLMSPKGNAVDKNGLIYFVDGTM 
IRKVDQNGIISTLLGSNDLTSARPLTCDTSMHISQVRLEWPTDLAINPMDNSIYVLDNNWLQITENRQV 
RIAAGRPMHCQVPGVEYPVGKHAVQTTLESATAIAVSYSGVLYITETDEKKINRIRQVTTDGEISLVAGI 
PSECDCKNDANCDCYQSGDGYAKDAKLSAPSSLAASPDGTLYIADLGNIRIRAVSKNKPLLNSMNFYEVA 
S PTDQEL Y 1 FD IN GT HQ X 1 V ^ j_j Vi'GO Y L YN FS ¥ SN DND I T AVTDSN GN T LR I RRUPNRM P V k WS P DNQ V 
IWLTIGTNGCLKGMTAQGLELVLFTYHGNSGLLATKSDETGWTTFFDYDSEGRLTNVTFPTGVVTNLHGD 
MDKAITVDIES5SREEDVS-L T-bNLSSIDSF YTMVQDQLRNS VQIG YDGoLRI 1 YASGIjDSHYQTEPHVxjA 
GTANPTVAKRNMTLPGENGQNLVEWRFRKEQAQGKVNVFGRKLRVNGRNLLSVDFDRTTKTEKIYDDHRK 
FLLRIAYDTSGHPTLWLPSSKLMAVNVTYSSTGQIASIQRGTTSEKVDYDGQGRIVSRVFADGKTWSYTY 
LEKSMVLLLHSQRQYIFEYDMWDRLSAITMPSVARHTMQTIRSIGYYRNIYNPPESNASIITDYNEEGLL 
LQTAFLGTSRRVLFKYRRQTRLSEILYDSTRVSFTYDETAGVLKTVNLQSDGFICTIRYRQIGPLIDRQI 
FRFSEDGMVNARFDYSYDNSFRVTSMQGVINETPLPIDLYQFDDISGKVEQFGKFGVIYYDINQI ISTAV 
MTYTKHFDAHGRI KE IQYE I FRSLMYWITIQYDNMGRVTKRE I KIGPFANTTKYAYEYDVDGQLQTVYLN 
EKIMWRYNYDIiNGNLHLLNPSNSARr.TPT.RYDLRDRITRLGDVQYRLDEDGFTiRQRGTEIFEYSSKGLLT 
RVYSKGSGWTVIYRYDGLGRRVSSKTSLGQHLQFFYADLTYPTRITHVYNHSSSEITSLYYDLQGHLFAM 
EISSGDEFYIASDNTGTPLAVFSSNGLMLKQIQYTAYGEIYFDSNIDFQLVIGFHGGLYDPLTKLIHFGE 
RDYDILAGRWTTPDIEIWKRIGKDPAPFNLYMFRNNNPASKIHDVKDYITDVNSWLVTFGFHLHNAIPGF 
PVPKFDLTEPSYELVKSQQWDDIPPIFGVQQQVARQAKAFLSLGKMAEVQVSRRRAGGAQSWLWFATVKS 
LIGKGVMLAVSQGRVQTNVLNIANEDCIKVAAVLNNAFYLENLHFTIEGKDTHYFIKTTTPESDLGTLRL 
TSGRKALENGINVTVSQSTTWNGRTRRFADVEMQFGALALHVRYGMTLDEEKARILEQARQRALARAWA 
REQQRVRDGEEGARLWTEGEKRQLLSAGKVQGYDG YYVL SVEQYPELADSANNIQFLRQSEIGRR 

The full amino acid sequence of the protein of the invention was found to have 2663 
of 2725 amino acid residues (97%) identical to, and 2696 of 2725 amino acid residues (98%) 
similar to, the 2715 amino acid residue ptnr:SPTREMBL-ACC:Q9WTS6 protein from Mus 
musculus (Mouse) (TEN-M3). 

5 The TEN-M3 disclosed in this invention is expressed in at least the following tissues: 

Brain, Cerebellum, Colon, Coronary Artery, Dermis, Heart, Hippocampus, Kidney, Lung, 
Lymph node, Mammary gland/Breast, Ovary, Parathyroid Gland, Pineal Gland, Placenta, 
Prostate, Smooth Muscle, Testis, Uterus. This information was derived by determining the 
tissue sources of the sequences that were included in the invention including but not limited 
1 0 to SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources. 
Taqman expression analysis reveals that The TEN-M3 disclosed in this invention is 
expressed by several brain regions and by brain and lung tumor derived cell lines in TaqMan 
panel 1 and by kidney and lung tumors in pane! 2. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 

15 therapeutic applications implicated in various diseases and disorders described below and/or 

other pathologies. For example, the compositions of the present invention will have efficacy 

for treatment of patients suffering from cancer preferably in kidney and lung tumors 

The.Potential Role(s) of TEN-M3-like protein and nucleic acid disclosed herein in 
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Tumorgenesis is likely to be related to cell migration and invasion conferring higher 
metastatic potential. Therapeutic targeting of of TEN-M3-like protein and nucleic acid 
disclosed herein with a monoclonal antibody is anticipated to limit or block the extent of 
tumor cell migration and invasion and tumor metastasis, preferably in melanomas tumors. 

5 NOVISb 



A disclosed NOV 15b nucleic acid of 8645 nucleotides (also referred to as CG55069- 
02) (SEQ ID NO:37) encoding a novel TEN-M3-like protein is shown in Table 15C. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 
151-1 53 and ending with a TAA codon at nucleotides 83 14-8316. Putative untranslated 
10 regions upstream from the initiation codon and downstream from the termination codon are 
underlined and the start and stop codons are in bold in Table 15C. 



Table 15C. NOV15b nucleotide sequence (SEQ TD NO:37) 



TTTGGCCTCGGGCCAGAATTCGGCACGAGGGGTCTGGAGCTTGGAGGAGAAGTCTGAACT 
AAGGATAAACTAAACAGAGGCCAATGAGACTTGAACCCTGACCCTAAGTTGTCACCAGCA 
GGACTGA TG TGCACACAGAA G GAATGAAGT ATGGATGTGAAAGAACGCAGGCCTTACTGC 
TCCCTGACCAAGAGCAGACGAGAGAAGGAACGGCGCTACACAAATTCCTCCGCAGACAAT 
GAGGAGTGCCGGGTACCCACACAGAAGTCCTACAGTTCCAGCGAGACATTGAAAGCTTTT 
GATCATGATTCCTCGCGGCTGCTTTACGGCAACAGAGTGAAGGATTTGGTTCACAGAGAA 
GCAGACGAGTTCACTAGACAAGGACAGAATTTTACCCTAAGGCAGTTAGGAGTTTGTGAA 
CCAGCAACTCGAAGAGGACTGGCATTTTGTGCGGAAATGGGGCTCCCTCACAGAGGTTAC 
TCTATCAGTGCAGGGTCAGATGCTGATACTGAAAATGAAGCAGTGATGTCCCCAGAGCAT 
GCCATGAGACTTTGGGGCAGGGGGGTCAAATCAGGCCGCAGCTCCTGCCTGTCAAGTCGG 
TCCAACTCAGCCCTCACCCTGACAGATACGGAGCACGAAAACAAGTCCGACAGTGAGAAT 
GAGCAACCTGCAAGCAATCAAGGCCAGTCTACCCTGCAGCCCTTGCCGCCTTCCCATAAG 
CAGCACTCTGCACAGCATCATCCATCCATCACTTCTCTCAACAGAAACTCCCTGACCAAT 
AGAAGGAACCAGAGTCCGGCCCCGCCGGCTGCTTTGCCCGCCGAGCTGCAAACCACACCC 
GAGTCCGTCCAGCTGCAGGACAGCTGGGTCCTTGGCAGTAATGTACCACTGGAAAGCAGG 
CATTTCCTATTCAAAACAGGAACAGGTACAACGCCACTGTTCAGTACTGCAACCCCAGGA 
TACACAATGGCATCTGGCTCTGTTTATTCACCACCTACTCGGCCACTACCTAGAAACACC 
CTATCAAGAAGTGCTTTTAAATTCAAGAAGTCTTCAAAGTACTGTAGCTGGAAATGCACT 
GCACTGTGTGCCGTAGGGGTCTCGGTGCTCCTGGCAATACTCCTGTCTTATTTTATAGCA 
ATGCATCTCTTTGGCCTCAACTGGCAGCTACAGCAGACTGAAAATGACACATTTGAGAAT 
GGAAAAGTGAATTCTGATACCATGCCAACAAACAGTGTGTCATTACCTTCTGGAGACAAT 
GGAAAATTAGGTGGATTTACGCAAGAAAATAACACCATAGATTCCGGAGAACTTGATATT 
GGCCGAAGAGCAATTCAAGAGATTCCTCCCGGGATCTTCTGGAGATCACAGCTCTTCATT 
GATCAGCCACAGTTTCTTAAATTCAATATCTCTCTTCAGAAGGATGCATTGATTGGAGTA 
TATGGCCGGAAAGGCTTACCGCCTTCCCATACTCAGTATGACTTCGTGGAGCTCCTGGAT 
GGCAGCAGGCTGATTGCCAGAGAGCAGCGGAGCCTGCTTGAGACGGAGAGAGCCGGGCGG 
CAGGCGAGATCCGTCAGCCTTCATGAGGCCGGCTTTATCCAGTACTTGGATTCTGGAATC 
TGGCATCTGGCTTTTTATAATGATGGGAAAAATGCAGAGCAGGTGTCTTTTAATACCATT 
GTTATAGAGTCTGTGGTGGAATGTCCCCGAAATTGCCATGGAAATGGAGAATGCGTTTCT 
GGAACTTGCCATTGTTTTCCAGGATTTCTGGGTCCGGATTGTTCAAGAGCCGCCTGTCCA 
GTGTTATGTAGTGGCAACGGGCAGTACTCCAAGGGCCGCTGCCTGTGTTTCAGCGGCTGG 
AAGGGCACCGAGTGTGATGTGCCGACTACCCAGTGTATTGACCCACAGTGTGGGGGTCGT 
GGGATTTGTATCATGGGCTCCTGTGCTTGCAGCTCAGGATACAAAGGAGAAAGTTGTGAA 
GAAGCTGACTGTATAGACCCTGGGTGTTCTAATCATGGTGTGTGTATCCACGGGGAATGT 
CACTGCAGTCCAGGATGGGGAGGTAGCAATTGTGAAATACTGAAGACCATGTGTCCAGAC 
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CAGTGCTCCGGCCACGGAACGTATCTTCAAGAAAGTGGCTCCTGCACGTGTGACCCTAAC 
TGGACTGGCCCAGACTGCTCAAACGAAATATGTTCTGTGGACTGTGGCTCACACGGCGTT 
TGCATGGGGGGGACGTGTCGCTGTGAAGAAGGCTGGACGGGCCCAGCCTGTAATCAGAGA 
GCCTGCCACCCCCGCTGTGCCGAGCACGGGACCTGCAAGGATGGCAAGTGTGAATGCAGC 
CAGGGCTGGAATGGAGAGCACTGCACTATCGCTCACTATTTGGATAAGATAGTTAAAGAC 
AAGATAGGATATAAAGAGGGTTGTCCTGGTCTGTGCAACAGCAATGGAAGATGTACCCTG 
GACCAAAATGGCGGACATTGTGTGTGCCAGCCTGGATGGAGAGGAGCAGGCTGTGACGTA 
GCCATGGAGACTCTTTGCACAGATAGCAAGGACAATGAAGGGGATGGACTCATTGACTGC 
ATGGATCCCGATTGCTGCCTACAGAGTTCCTGCCAGAATCAGCCCTATTGTCGGGGACTG 
CCGGATCCTCAGGACATCAl'TAGCCAAAGCCTl^CAATCGCCTTCTCAGCAAGCTGCCAAA 
T CCTTTT ATGAT CGAAT C AGTTT C CTT AT AGG ATCTGAT AG C ACC C ATGTT AT AC CTGG A 
GAAAGTCCT 1 1 C AAI AAGAGCCTTGCAT CTGT CAT C AGAGGC C AAGTACTGAC TGCTGAT 
GGAACTCCACTTATTGGAGTAAATGTCTCGTTTTTCCATTACCCAGAATATGGATATACT 
ATTACCCGCCAGGACGGAATGTTTGACTTGGTGGCAAATGGTGGGGCCTCTCTAACTTTG 
GTATTTGAACGATCCCCATTCCTCACTCAGTATCATACTGTGTGGATTCCATGGAATGTC 
TTTTATGTGATGGATACCCTAGTCATGGAGAAAGAAGAGAATGACATTCCCAGCTGTGAT 
CTGAGTGGATTCGTGAGGCCAAATCCCATCATTGTGTCATCACCTTTATCCACCTTTTTC 
AGATCTTCTCCTGAAGACAGTCCCATCATTCCCGAAACACAGGTACTCCACGAGGAAACT 
ACAATTCCAGGAACAGATTTGAAACTCTCCTACTTGAGTTCCAGAGOTGCAGGGTATAAG 
TCAGTTCTCAAGATCACCATGACCCAGTCTATTATTCCATTTAATTTAATGAAGGTTCAT 
CTTATGGTAGCTGTAGTAGGAAGACTCTTCCAAAAGTGGTTTCCTGCCTCACCAAACTTG 
GCCTATACTTTCATATGGGATAAAACAGATGCATATAATCAGAAAGTCTATGGTCTATCT 
GAAGCTGTTGTGTCAGTTGGATATGAGTATGAGTCGTGTTTGGACCTGACTCTGTGGGAA 
AAGAGGACTGCCATTCTGCAGGGCTATGAATTGGATGCGTCCAACATGGGTGGCTGGACA 
TTAGATAAACATCACGTGCTGGATGTACAGAACGGTATACTGTACAAGGGAAACGGGGAA 
AACCAGTTCATCTCCCAGCAGCCTCCAGTCGTGAGTAGCATCATGGGCAATGGGCGAAGG 
CGCAGCATTTCCTGCCCCAGTTGCAATGGTCAAGCTGATGGTAACAAGTTACTGGCCCCA 
GTGGCGCTAGCTTGTGGGATCGATGGCAGTCTGTACGTAGGCGATTTCAACTACGTGCGG 
CGGATATTCCCTTCTGGAAATGTAACAAGTGTCTTAGAACTAAGAAATAAAGATTTTAGA 
CATAGCAGCAACCCAGCTCATAGATACTACCTTGCAACGGATCCAGTCACGGGAGATCTG 
T AC GTTT CTGACAC AAAC ACC CGC AGAATTT AT CGCC CAAAGTCACTTACGGGGG CAAAA 
GACTTGACTAAAAATGCAGAAGTCGTCGCAGGGACAGGGGAGCAATGCCTTCCGTTTGAC 
GAGGCGAGATGTGGGGATGGAGGGAAGGCCGTGGAAGCCACACTCATGAGTCCCAAAGGA 
ATGGCAGTTGATAAGAATGGATTAATCTACTTTGTTGATGGAACCATGATTAGGAAAGTT 
GACCAAAATGGAATCATATCAACTCTTCTGGGCTCTAACGATTTGACTTCAGCCAGACCT 
TTAACTTGTGACACCAGCATGCACATCAGCCAGGTACGTCTGGAATGGCCCACTGACCTA 
GCCATTAACCCTATGGATAACTCCATTTATGTCCTGGATAATAATGTAGTTTTACAGATC 
ACTGAAAATCGTCAAGTTCGCATTGCTGCTGGACGGCCCATGCACTGTCAGGTTCCCGGA 
GTGGAATATCCTGTGGGGAAGCACGCGGTGCAGACAACACTGGAATCAGCCACTGCCATT 
GCTGTGTCCTACAGTGGGGTCCTGTACATTACTGAAACTGATGAGAAGAAAATTAACCGG 
ATAAGGCAGGTCACAACAGATGGAGAAATCTCCTTAGTGGCCGGAATACCTTCAGAGTGT 
GACTGCAAAAATGATGCCAACTGTGACTGTTACCAGAGTGGAGATGGCTACGCCAAGGAT 
GCCAAACTCAGTGCCCCATCCTCCCTGGCTGCTTCTCCAGATGGTACACTGTATATTGCA 
GATCTAGGGAATATCCGGATCCGGGCTGTGTCAAAGAATAAGCCTTTACTTAACTCTATG 
AACTTCTATGAAGTTGCGTCTCCAACTGATCAAGAACTCTACATCTTTGACATCAATGGT 
ACTCACCAATATACTGTAAGTTTAGTCACTGGTGATTACCTTTACAATTTTAGCTACAGC 
AATGACAATGATATTACTGCTGTGACAGACAGCAATGGCAACACCCTTAGAATTAGACGG 
GACCCAAATCGCATGCCAGTTCGAGTGGTGTCTCCTGATAACCAAGTGATATGGTTGACA 
ATAGGAACAAATGGATGTTTGAAAGGCATGACTGCTCAAGGACTGGAATTAGTTTTGTTT 
ACTTACCATGGCAATAGTGGCCTTTTAGCCACTAAAAGTGATGAAACTGGATGGACAACG 
TTTTTTGACTATGACAGTGAAGGTCGTCTGACAAATGTTACGTTTCCAACTGGAGTGGTC 
ACAAACCTGCATGGGGACATGGACAAGGCTATCACAGTGGACATTGAGTCATCTAGCCGA 
GAAGAAGATGTCAGCATCACTTCAAATCTGTCCTCGATCGATTCTTTCTACACCATGGTT 
CAAGATCAGTTAAGAAACAGCTACCAGATTGGTTATGACGGCTCCCTCAGAATTATCTAC 
GCCAGTGGCCTGGACTCACACTACCAAACAGAGCCGCACGTTCTGGCTGGCACCGCTAAT 
CCGACGGTTGCCAAAAGAAACATGACTTTGCCTGGCGAGAACGGTCAAAACTTGGTGGAA 
TGGAGATTCCGAAAAGAGCAAGCCCAAGGGAAAGTCAATGTCTTTGGCCGCAAGCTCAGG 
GTTAATGGCAGAAACCTCCTTTCAGTTGACTTTGATCGAACAACAAAGACAGAAAAGATC 
TATGACGACCACCGTAAATTTCTACTGAGGATCGCCTACGACACGTCTGGGCACCCGACT 
CTCTGGCTGCCAAGCAGCAAGCTGATGGCCGTCAATGTCACCTATTCATCCACAGGTCAA 
ATTGCCAGCATCCAGCGAGGCACCACTAGCGAGAAAGTAGATTATGACGGACAGGGGAGG 
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ATCGTGTCTCGGGTCTTTGCTGATGGTAAAACATGGAGTTACACATATTTAGAAAAGTCC 
ATGGTTCTTCTGCTTCATAGCCAGCGGCAGTACATCTTCGAATACGATATGTGGGACCGC 
CTGTCTGCCATCACCATGCCCAGTGTGGCTCGCCACACCATGCAGACCATCCGATCCATT 
GGCTACTACCGCAACATATACAACCCCCCGGAAAGCAACGCCTCCATCATCACGGACTAC 
AACGAGGAAGGGCTGCTTCTACAAACAGCTTTCTTGGGTACAAGTCGGAGGGTCTTATTC 
AAATACAGAAGGCAGACTAGGCTCTCAGAAATTTTATATGATAGCACAAGAGTCAGTTTT 
ACCTATGATGAAACAGCAGGAGTCCTAAAGACAGTAAACCTCCAGAGTGATGGTTTTATT 
TGCACCATTAGATACAGGCAAATTGGTCCCCTGATTGACAGGCAGATTTTCCGCTTTAGT 
GAAGATGGGATGGTAAATGCAAGATTTGACTATAGCTATGACAACAGCTTTCGAGTGACC 
AGCATGCAGGGXGXGATCAATGAAACGCCACfGCCTAXl GATCX'GTAXCAGXXXGATGAC 
ATT TCTGG C AAAGTTG AG CAGTTTGGAAAGTTTGGAGTT ATAT ATI' ATG AT ATT AAC C AG 
ATCAT T I" C X AC AG C X G X AATGAC C X AT AC G AAG CAC X I X G A X G C X CATGGC C GTATCAAG 
GAGATT CAAT ATG AG ATATT CAGGT CG CT C ATGT ACT GG ATT ACAATT C AGT ATGAT AAC 
ATGGGTCGGGTAACCAAGAGAGAGATTAAAATAGGGCCCTTTGCCAACACCACCAAATAT 
GCTTATGAATATGATGTTGATGGACAGCTCCAAACAGTTTACCTCAATGAAAAGATAATG 
TGGCGGTACAACTACGATCTGAATGGAAACCTCCATTTACTGAACCCAAGTAACAGTGCG 
CGTCTGACACCCCTTCGCTATGACCTGCGAGACAGAATCACTCGACTGGGTGATGTTCAA 
TATCGGTTGGATGAAGATGGTTTCCTACGTCAAAGGGGCACGGAAATCTTTGAATATAGC 
TCCAAGGGGCTTCTAACTCGAGTTTACAGTAAAGGCAGTGGCTGGACAGTGATCTACCGT 
TATGACGGCCTGGGAAGGCGTGTTTCTAGCAAAACCAGTCTAGGACAGCACCTGCAGTTT 
TTTTATGCTGACTTAACTTATCCCACTAGGATTACTCATGTCTACAACCATTCGAGTTCA 
GAAATTACCTCCCTGTATTATGATCTCCAAGGACATCTTTTTGCCATGGAAATCAGCAGT 
GGGGATGAATTCTATATTGCATCGGATAACACAGGGACACCACTGGCTGTGTTCAGTAGC 
AATGGGCTTATGCTGAAACAGATTCAGTACACTGCATATGGGGAAATCTATTTTGACTCT 
AATATTGACTTTCAACTGGTAATTGGATTTCATGGTGGCCTGTATGACCCACTCACCAAA 
TTAATCCACTTTGGAGAAAGAGATTATGACATTTTGGCAGGACGGTGGACAACACCTGAC 
ATAGAAATCTGGAAAAGAATTGGGAAGGACCCAGCTCCTTTTAACTTGTACATGTTTAGG 
AATAACAACCCTGCAAGCAAAATCCATGACGTGAAAGATTACATCACAGATGTTAACAGC 
TGGCTGGTGACATTTGGTTTCCATCTGCACAATGCTATTCCTGGATTCCCTGTTCCCAAA 
TTTGATTTAACAGAACCTTCTTACGAACTTGTGAAGAGTCAGCAGTGGGATGATATACCG 
CCCATCTTCGGAGTCCAGCAGCAAGTGGCGCGGCAGGCCAAGGCCTTCCTGTCGCTGGGG 
AAGATGGCCGAGGTGCAGGTGAGCCGGCGCCGGGCCGGCGGCGCGCAGTCCTGGCTGTGG 
TTCGCCACGGTCAAGTCGCTGATCGGCAAGGGCGTCATGCTGGCCGTCAGCCAGGGCCGC 
GTGCAGACCAACGTGCTCAACATCGCCAACGAGGACTGCATCAAGGTGGCGGCCGTGCTC 
AACAACGCCTTCTACCTGGAGAACCTGCACTTCACCATCGAGGGCAAGGACACGCACTAC 
TTCATCAAGACCACCACGCCCGAGAGCGACCTGGGCACGCTGCGGTTGACCAGCGGCCGC 
AAGGCGCTGGAGAACGGCATCAACGTGACGGTGTCGCAGTCCACCACGGTGGTGAACGGC 
AGGACGCGCAGGTTCGCGGACGTGGAGATGCAGTTCGGCGCGCTGGCGCTGCACGTGCGC 
TACGGCATGACCCTGGACGAGGAGAAGGCGCGCATCCTGGAGCAGGCGCGGCAGCGCGCG 
CTCGCCCGGGCCTGGGCGCGCGAGCAGCAGCGCGTGCGCGACGGCGAGGAGGGCGCGCGC 
CTCTGGACGGAGGGCGAGAAGCGGCAGCTGCTGAGCGCCGGCAAGGTGCAGGGCTACGAC 
GGGTACTACGTACTCTCGGTGGAGCAGTACCCCGAGCTGGCCGACAGCGCCAACAACATC 
CAGTTCCTGCGGCAGAGCGAGATCGGCAGGAGGTAA CGCCCGGGCCGCGCCCGCCGAGCC 
GCTCACGCCCTGCCCACATTGTCCTGTGGCACAACCCGAGTGGGACTCTCCAACGCCCAA 
GAGCCTTCCTCCCGGGGGAATGAGACTGCTGTTACGACCCACACCC'ACACCGCGAAAACA 
AGGACCGCTTTTTTCCGAATGACCTTAAAGGTGATCGGCTTTAACGAATATGTTTACATA 
TGCATAGCGCTGCACTCAGTCGGACTGAACGTAGCCAGAGGAAAAAAAAATCATCAAGGA 
CAAAGGCCTCGACCTGTTGCGCTGGGCCGTCTGTTCCTTCTAGGCACTGTATTTAACTAA 
CTTTA 



The TEN-M3 NOV 15b disclosed in this invention maps to chromosome 4. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 5395 of 6175 bases (87%) identical to a gb:GENBANK- 
5 ID:AB025412|acc:AB025412.1 mRNA from Mus musculus (Mus musculus mRNA for Ten- 
m3, complete cds). 
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A disclosed NOV 15b polypeptide (SEQ IDNO:38) encoded by SEQ ID NO:37 has 
2721 amino acid residues and is presented in Table 15D using the one-letter code. Although 
PSORT suggests that the TEN-M3-like protein may be localized nucleus, the protein of 
CuraGen Acc. No. CG55069-02 predicted here is similar to the tenascins family, some 
5 members of which are secreted or membrane protein. Therefore it is likely that this novel 
1 EN-M3-hke protein also shows similar localization. The hydropathy plot supports this 
conclusion. NOV 1 5b seems to be a Type 11 (Ncyi Cexo) membrane protein with an 
INTEGRAL Likelihood of -9.39 for Transmembrane 309 - 325 (305 - 337). The SignalP, 
• Psort and/or Hydropathy results predict that NOV 1 5b has no signal peptide and is likely to be 
10 localized in the nucleus with a certainty of 0.8000. In an alternative embodiment, NOV1 5b is 
likely to be localized to the plasma membrane with a certainty of 0.7900, or to the microbody 
(peroxisome) with a certainty of 0.3453, or to the Golgi body with a certainty of 0.3000. 



Table 1.5D. NOV15b protein sequence (SEQ ID NO:38) 

MDVKERRPYCSLTKSRREKERRYTNSSADNEECRVPTQKSYSSSETLKAFDHDSSRLLYG 
NRVKDLVHREADEFTRQGQNFTLRQLGVCEPATRRGLAFCAEMGLPHRGYSISAGSDADT 
ENEAVMSPEHAMRLWGRGVKSGRSSCLSSRSNSALTLTDTEHENKSDSENEQPASNQGQS 
TLQPLPPSHKQHSAQHHPSITSLNRNSLTNRRNQSPAPPAALPAELQTTPESVQLQDSWV 
JjGSNVPLESRHFLFKTGTGTTPLFSTATPGYTMASGSVYSPPTRPLPRNTLSRSAFKFKK 
SSKYCSWKCTALCAVGVSVLLAILLSYFIAMHLFGLNWQLQQTENDTFENGKVNSDTMPT 
NTVSLPSGDNGKLGGFTQENNTIDSGELDIGRRAIQEIPPGIFWRSQLFIDQPQFLKFNI 
SLQKDALIGVYGRKGLPPSHTQYDFVELLDGSRLIAREQRSLLETERAGRQARSVSLHEA 
GFIQYLDSGIWHLAFYNDGKNAEQVSFNTrVIESWECPRNCHGNGECVSGTCHCFPGFL 
GPDCSRAACPVLCSGNGQYSKGRCLCFSGWKGTECDVPTTQCIDPQCGGRGICIMGSCAC 
SSGYKGESCEEADCIDPGCSNHGVCIHGECHCSPGWGGSNCEILKTMCPDQCSGHGTYLQ 
ESGSCTCDPNWTGPDCSNEI CS VDCGSHGVCMGGTCRCEEGWTGPACNQRACHPRCAEHG 
TCKDGKCECSQGWNGEHCTIAHYLDKIVKDKIGYKEGCPGLCNSNGRCTLDQNGGHCVCQ 
PGWRGAGCDVAMETLCTDSKDNEGDGLIDCMDPDCCLQSSCQNQPYCRGLPDPQDIISQS 
LQSPSQQAAKSFYDRISFLIGSDSTHVIPGESPFNKSLASVIRGQVLTADGTPLIGVNVS 
FFHYPEYGYTITRQDGMFDLVANGGASLTLVFERSPFLTQYHTVWIPWNVFYVMDTLVME 
KEENDIPSCDLSGFVRPNPIIVSSPLSTFFRSSPEDSPI IPETQVLHEETTIPGTDLKLS 
YLSSRAAGYKSVLKITMTQSIIPFNLMKVHLMVAWGRLFQKWFPASPNLAYTFIWDKTD 
AYNQKVYGLSEAWSVGYEYESCLDLTLWEKRTAILQGYELDASNMGGWTLDKHHVLDVQ 
NGILYKGNGENQFISQQPPWSSIMGNGRRRSISCPSCNGQADGNKLLAPVALACGIDGS 
L Y VGD FN YVRR I FP S GNVT S VLE LRNKDFRHS SN P AHR Y YLATD PVTGDL YVS DTNTRR I 
YR P KS LTGAKDLTKNAE WAGTGEQCL P FDE ARCGDGGKAVE ATLMS P KGMAVDKNGL I Y 
FVDGTMIRKVDQNGI ISTLLGSNDLTSARPLTCDTSMHISQVRLEWPTDLAINPMDNSIY 
VLDNNWLQITENRQVRIAAGRPMHCQVPGVEYPVGKHAVQTTLESATAIAVSYSGVLYI 
TETDEKKINRIRQVTTDGEISLVAGIPSECDCKNDANCDCYQSGDGYAKDAKLSAPSSLA 
ASPDGTLYIADLGNIRIRAVSKNKPLLNSMNFYEVASPTDQELYIFDINGTHQYTVSLVT 
GDYLYNFSYSNDNDITAVTDSNGNTLRIRRDPNRMPVRVVSPDNQVIWLTIGTNGCLKGM 
TAQGLELVLFTYHGNSGLLATKSDETGWTTFFDYDSEGRLTNVTFPTGWTNLHGDMDKA 
ITVDIESSSREEDVSITSNLSSIDSFYTMVQDQLRNSYQIGYDGSLRI IYASGLDSHYQT 
EPHVLAGTANPTVAKRNMTLPGENGQNLVEWRFRKEQAQGKVNVFGRKLRVNGRNLLSVD 
FDRTTKTEKIYDDHRKFLLRIAYDTSGHPTLWLPSSKLMAVNVTYSSTGQIASIQRGTTS 
EKVDYDGQGRIVSRVFADGKTWSYTYLEKSMVLLLHSQRQYIFEYDMWDRLSAITMPSVA 
RHTMQTI RS I G Y YRNI YNPPESNAS 1 1 TD YNEEGLLLQTAFLGTSRRVL FKYRRQTRLS E 
ILYDSTRVSFTYDETAGVLKTVNLQSDGFICTIRYRQIGPLIDRQIFRFSEDGMVNARFD 
YSYDNSFRVTSMQGVINETPLPIDLYQFDDISGKVEQFGKFGVIYYDINQIISTAVMTYT 
KHFDAHGRIKEIQYEIFRSLMYWITIQYDNMGRVTKREIKIGPFANTTKYAYEYDVDGQL 
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QTVYLNEKIMWRYNYDLNGNLHLLNPSNSARLTPLRYDLRDRITRLGDVQYRLDEDGFLR 
QRGTEI FEYSSKGLLTRVYSKGSGWTVI YRYDGLGRRVSSKTSLGQHLQFFYADLTYPTR 
ITHVYNHSSSEITSLYYDLQGHLFAMEISSGDEFYIASDNTGTPLAVFSSNGLMLKQIQY 
TAYGEI YFDSNIDFQLVIGFHGGLYDPLTKLIHFGERDYDILAGRWTTPDIEIWKRIGKD 
PAPFNLYMFRNNNPASKIHDVKDYITDVNSWLVTFGFHLHNAIPGFPVPKFDLTEPSYEL 
VKSQQWDDIPPIFGVQQQVARQAKAFLSLGKMAEVQVSRRRAGGAQSWLWFATVKSLIGK 
G VMLAVS QGR VQTNVLN I ANEDC I KVAAVLNNAFYLENLHFT I EGKDTHY F I KTTT P E S D 
LGTLRLTSGRKALENGINVTVSQSTTWNGRTRRFADVEMQFGALALHVRYGMTLDEEKA 
RILEQARQRALARAWAREQQRVRDGEEGARLWTEGEKRQLLSAGKVQGYDGYYVLSVEQY 
PELtAuSANNiQFLkySEiGRR j 

The full amino acid sequence of the protein of the invention was found to have ^664 
of 2721 amino acid residues (97%) identical to, and 2697 of 2721 amino acid residues (99%) 
similar to, the 2715 amino acid residue puir:SPTREMBL-ACC:Q9WTS6 protein from Mus 
musculus (Mouse) (TEN-M3). 

5 The TEN-M3-like gene disclosed in this invention is expressed in at least the 

following tissues: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal 
kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, 
pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, 
1 0 spleen, stomach, testis, thyroid, trachea and uterus. 

The nucleic acids and proteins of the invention have applications in the diagnosis 
and/or treatment of various diseases and disorders. For example, the compositions of the 
present invention will have efficacy for the treatment of patients suffering from: CNS 
disorders, neuronal developmental disorders, heart diseases such as stroke, myocardial 
15 infarction, ischemia, cancer, localized and systemic scleroderma, pleural inflammatory and 
fibrotic diseases as well as other diseases, disorders and conditions. 

NOV15c 

A disclosed NOV 1 5c nucleic acid of 8473 nucleotides (also referred to as CG55069- 
03) (SEQ ID NO:39) encoding a novel TEN-M3-like protein is shown in Table 15E. An 
20 open reading frame was identified beginning with an ATG initiation codon at nucleotides 
258-260 and .ending with a TAA codon at nucleotides 8142-8144. Putative untranslated 
regions upstream from the initiation codon and downstream from the termination codon are 
underlined and the start and stop codons are in bold in Table 15E. 

Table 15E. NOV15c nucleotide sequence (SEQ ID NO:39) 

TTGACAGAAAAAGGCAGTAAACGGGGAATCTCTTTTTTTGAATAAAGAAGAAGAAGAAAT 
AAAGTACCTGTCATCTTGACAAGTGGCGGAGCGGAGGAGTCAAGGATTATAAATGATCAC 
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AGCCAGGTCCAGCTCGCCCCGTGATTGGGCTCT C CCGCGATCTGCACCGGGGGAAGCGCA 
TGAGAGGCCAATGAGACTTGAACCCTGAGCCTAAGTTGTCACCAGCAGGACTGATGTGCA 
CACAGAAGGAAT GAAGTATGGATGTGAAAGAACGCAGGCCTTACTGCTCCCTGACCAAGA 
GCAGACGAGAGAAGGAACGGCGCTACACAAATTCCTCCGCAGACAATGAGGAGTGCCGGG 
TACCCACACAGAAGTCCTACAGTTCCAGCGAGACATTGAAAGCTTTTGATCATGATTCCT 
CGCGGCTGCTTTACGGCAACAGAGTGAAGGATTTGGTTCACAGAGAAGCAGACGAGTTCA 
CTAGACAAGAGCAACCTGCAAGCAATCAAGGCCAGTCTACCCTGCAGCCCTTGCCGCCTT 
CCCATAAGCAGCACTCTGCACAGCATCATCCATCCATCACTTCTCTCAACAGAAACTCCC 
TGACCAATAGAAGGAACCAGAGTCCGGCCCCGCCGGCTGCTTTGCCCGCCGAGCTGCAAA 
CCACACCCGAGTCCGTCCAGCTGCAGGACAGCTGGGTCCTTGGCAGTAATGTACCACIGG 
AAAGCAGGCATTTCCTATTCAAAACAGGAACAGGTACAACGCCACTGTTCAGTACTGCAA 
C CCC AGG AT AC ACAATGGC AT C TGG C TC XG 1' X T A I X CAC C ACCT AC T CGGC C AC T AC C i A 
GAAACACCCTATCAAGAAGTGCTTTTAAATTCAAGAAGTCTTCAAAGTACTGTAGCTGGA 
AATGCACTGCACTGTGTGCCGTAGGGGTCTCGGTGCTCCTGGCAATACTCCTGTCTTATT 
TTATAGCAATGCATCTCTTTGGCCTCAACTGGCAGCTACAGCAGACTGAAAATGACACAT 
TTGAGAATGGAAAAGTGAATTCTGATACCATGCCAACAAACACTGTGTCATTACCTTCTG 
GAGACAATGGAAAATTAGGTGGATTTACGCAAGAAAATAACACCATAGATTCCGGAGAAC 
TTGATATTGGCCGAAGAGCAATTCAAGAGATTCCTCCCGGGATCTTCTGGAGATCACAGC 
TCTTCATTGATCAGCCACAGTTTCTTAAATTCAATATCTCTCTTCAGAAGGATGCATTGA 
TTGGAGTATATGGCCGGAAAGGCTTACCGCCTTCCCATACTCAGTATGACTTCGTGGAGC 
TCCTGGATGGCAGCAGGCTGATTGCCAGAGAGCAGCGGAGCCTGCTTGAGACGGAGAGAG 
CCGGGCGGCAGGCGAGATCCGTCAGCCTTCATGAGGCCGGCTTTATCCAGTACTTGGATT 
CTGGAATCTGGCATCTGGCTTTTTATAATGATGGGAAAAATGCAGAGCAGGTGTCTTTTA 
ATACCATTGTTATAGAGTCTGTGGTGGAATGTCCCCGAAATTGCCATGGAAATGGAGAAT 
GCGTTTCTGGAACTTGCCATTGTTTTCCAGGATTTCTGGGTCCGGATTGTTCAAGAGCCG 
CCTGTCCAGTGTTATGTAGTGGCAACGGGCAGTACTCCAAGGGCCGCTGCCTGTGTTTCA 
GCGGCTGGAAGGGCACCGAGTGTGATGTGCCGACTACCCAGTGTATTGACCCACAGTGTG 
GGGGTCGTGGGATTTGTATCATGGGCTCTTGTGCTTGCAACTCAGGATACAAAGGAAAAA 
GTTGTGAAGAAGCTGACTGTATAGACCCTGGGTGTTCTAATCATGGTGTGTGTATCCACG 
GGGAATGTCACTGCAGTCCAGGATGGGGAGGTAGCAATTGTGAAATACTGAAGACCATGT 
GTCCAGACCAGTGCTCCGGCCACGGAACGTATCTTCAAGAAAGTGGCTCCTGCACGTGTG 
ACCCTAACTGGACTGGCCCAGACTGCTCAAACGAAATATGTTCTGTGGACTGTGGCTCAC 
ACGGCGTTTGCATGGGGGGGACGTGTCGCTGTGAAGAAGGCTGGACGGGCCCAGCCTGTA 
ATCAGAGAGCCTGCCACCCCCGCTGTGCCGAGCACGGGACCTGCAAGGATGGCAAGTGTG 
AATGCAGCCAGGGCTGGAATGGAGAGCACTGCACTATCGCTCACTATTTGGATAAGATAG 
TTAAAGACAAGATAGGATATAAAGAGGGTTGTCCTGGTCTGTGCAACAGCAATGGAAGAT 
GTACCCTGGACCAAAATGGCGGACATTGTGTGTGCCAGCCTGGATGGAGAGGAGCAGGCT 
GTGACGTAGCCATGGAGACTCTTTGCACAGATAGCAAGGACAATGAAGGGGATGGACTCA 
TTGACTGCATGGATCCCGATTGCTGCCTACAGAGTTCCTGCCAGAATCAGCCCTATTGTC 
GGGGACTGCCGGATCCTCAGGACATCATTAGCCAAAGCCTTCAATCGCCTTCTCAGCAAG 
CTGCCAAATCCTTTTATGATCGAATCAGTTTCCTTATAGGATCTGATAGCACCCATGTTA 
TACCTGGAGAAAGTCCTTTCAATAAGAGCCTTGCATCTGTCATCAGAGGCCAAGTACTGA 
CTGCTGATGGAACTCCACTTATTGGAGTAAATGTCTCGTTTTTCCATTACCCAGAATATG 
GATATACTATTACCCGCCAGGACGGAATGTTTGACTTGGTGGCAAATGGTGGGGCCTCTC 
TAACTTTGGTATTTGAACGATCCCCATTCCTCACTCAGTATCATACTGTGTGGATTCCAT 
GGAATGTCTTTTATGTGATGGATACCCTAGTCATGGAGAAAGAAGAGAATGACATTCCCA 
GCTGTGATCTGAGTGGATTCGTGAGGCCAAATCCCATCATTGTGTCATCACCTTTATCCA 
CCTTTTTCAGATCTTCTCCTGAAGACAGTCCCATCATTCCCGAAACACAGGTACTCCACG 
AGGAAACTACAATTCCAGGAACAGATTTGAAACTCTCCTACTTGAGTTCCAGAGCTGCAG 
GGTATAAGTCAGTTCTCAAGATCACCATGACCCAGTCTATTATTCCATTTAATTTAATGA 
AGGTTCATCTTATGGTAGCTGTAGTAGGAAGACTCTTCCAAAAGTGGTTTCCTGCCTCAC 
CAAACTTGGCCTATACTTTCATATGGGATAAAACAGATGCATATAATCAGAAAGTCTATG 
GTCTATCTGAAGCTGTTGTGTCAGTTGGATATGAGTATGAGTCGTGTTTGGACCTGACTC 
TGTGGGAAAAGAGGACTGCCATTCTGCAGGGCTATGAATTGGATGCGTCCAACATGGGTG 
GCTGGACATTAGATAAACATCACGTGCTGGATGTACAGAACGGTATACTGTACAAGGGAA 
ACGGGGAAAACCAGTTCATCTCCCAGCAGCCTCCAGTCGTGAGTAGCATCATGGGCAATG 
GGCGAAGGCGCAGCATTTCCTGCCCCAGTTGCAATGGTCAAGCTGATGGTAACAAGTTAC 
TGGCCCCAGTGGCGCTAGCTTGTGGGATCGATGGCAGTCTGTACGTAGGCGATTTCAACT 
ACGTGCGGCGGATATTCCCTTCTGGAAATGTAACAAGTGTCTTAGAACTAAGAAATAAAG 
ATTTTAGACATAGCAGC AAC CC AG CT C AT AGATACT AC CTTGC AACGGATC C AGT C ACGG 
GAGATCTGTACGTTTCTGACACAAACACCCGCAGAATTTATCGCCCAAAGTCACTTACGG 
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GGGCAAAAGACTTGACTAAAAATGCAGAAGTCGTCGCAGGGACAGGGGAGCAATGCCTTC 

CGTTTGACGAGGCGAGATGTGGGGATGGAGGGAAGGCCGTGGAAGCCACACTCATGAGTC 

CCAAAGGAATGGCAGTTGATAAGAATGGATTAATCTACTTTGTTGATGGAACCATGATTA 

GGAAAGTTGACCAAAATGGAATCATATCAACTCTTCTGGGCTCTAACGATTTGACTTCAG 

CCAGACCTTTAACTTGTGACACCAGCATGCACATCAGCCAGGTACGTCTGGAATGGCCCA 

CTGACCTAGCCATTAACCCTATGGATAACTCCATTTATGTCCTGGATAATAATGTAGTTT 

TACAGATCACTGAAAATCGTCAAGTTCGCATTGCTGCTGGACGGCCCATGCACTGTCAGG 

TTCCCGGAGTGGAATATCCTGTGGGGAAGCACGCGGTGCAGACAACACTGGAATCAGCCA 

CTGCCATTGCTGTGTCCTACAGTGGGGTCCTGTACATTACTGAAACTGATGAGAAGAAAA 

TTAAC CGGATAAGGC AGGT CAC AAC AGAT GG AG AAAT CT CCTTAGTGGC C GGAAT AC CTT 

CAGAGTGTGACTGCAAAAATGATGCCAACTGTGACTGTTACCAGAGTGGAGATGGCTACG 

C C AAGG AT G CC AAAC T CAG X G C C C CAT C C TCC CXGGC TGC T TCT C C AGATGGT AC AC TGI 

ATATTGCAGATCTAGGGAATATCCGGATCCGGGCTGTGTCAAAGAATAAGCCTTTACTTA 

ACTCTATGAAGTTCTATGAAGTTGCGTCTCCAACTGATCAAGAACTCTACATCTTTGACA 

TCAATGGTACTCACCAATATACTGTAAGTTTAGTCACTGGTGATTACCTTTACAATTTTA 

GCTACAGCAATGACAATGATATTACTGCTGTGACAGACAGCAATGGCAACACCCTTAGAA 

TTAGACGGGACCCAAATCGCATGCCAGTTCGAGTGGTGTCTCCTGATAACCAAGTGATAT 

GGTTGACAATAGGAACAAATGGATGTTTGAAAGGCATGACTGCTCAAGGACTGGAATTAG 

TTTTGTTTACTTACCATGGCAATAGTGGCCTTTTAGCCACTAAAAGTGATGAAACTGGAT 

GGACAACGTTTTTTGACTATGACAGTGAAGGTCGTCTGACAAATGTTACGTTTCCAACTG 

GAGTGGTCACAAACCTGCATGGGGACATGGACAAGGCTATCACAGTGGACATTGAGTCAT 

CTAGCCGAGAAGAAGATGTCAGCATCACTTCAAATCTGTCCTCGATCGATTCTTTCTACA 

CCATGGTTCAAGATCAGTTAAGAAACAGCTACCAGATTGGTTATGACGGCTCCCTCAGAA 

TTATCTACGCCAGTGGCCTGGACTCACACTACCAAACAGAGCCGCACGTTCTGGCTGGCA 

CCGCTAATCCGACGGTTGCCAAAAGAAACATGACTTTGCCTGGCGAGAACGGTCAAAACT 

TGGTGGAATGGAGATTCCGAAAAGAGCAAGCCCAAGGGAAAGTCAATGTCTTTGGCCGCA 

AGCTCAGGGTTAATGGCAGAAACCTCCTTTCAGTTGACTTTGATCGAACAACAAAGACAG 

AAAAGATCTATGACGACCACCGTAAATTTCTACTGAGGATCGCCTACGACACGTCTGGGC 

ACCCGACTCTCTGGCTGCCAAGCAGCAAGCTGATGGCCGTCAATGTCACCTATTCATCCA 

CAGGTCAAATTGCCAGCATCCAGCGAGGCACCACTAGCGAGAAAGTAGATTATGACGGAC 

AGGGGAGGATCGTGTCTCGGGTCTTTGCTGATGGTAAAACATGGAGTTACACATATTTAG 

AAAAGTCCATGGTTCTTCTGCTTCATAGCCAGCGGCAGTACATCTTCGAATACGATATGT 

GGGACCGCCTGTCTGCCATCACCATGCCCAGTGTGGCTCGCCACACCATGCAGACCATCC 

GATCCATTGGCTACTACCGCAACATATACAACCCCCCGGAAAGCAACGCCTCCATCATCA 

CGGACTACAACGAGGAAGGGCTGCTTCTACAAACAGCTTTCTTGGGTACAAGTCGGAGGG 

TCTTATTCAAATACAGAAGGCAGACTAGGCTCTCAGAAATTTTATATGATAGCACAAGAG 

TCAGTTTTACCTATGATGAAACAGCAGGAGTCCTAAAGACAGTAAACCTCCAGAGTGATG 

GTTTTATTTGCACCATTAGATACAGGCAAATTGGTCCCCTGATTGACAGGCAGATTTTCC 

GCTTTAGTGAAGATGGGATGGTAAATGCAAGATTTGACTATAGCTATGACAACAGCTTTC 

GAGTGACCAGCATGCAGGGTGTGATCAATGAAACGCCACTGCCTATTGATCTGTATCAGT 

TTGATGACATTTCTGGCAAAGTTGAGCAGTTTGGAAAGTTTGGAGTTATATATTATGATA 

TTAACCAGATCATTTCTACAGCTGTAATGACCTATACGAAGCACTTTGATGCTCATGGCC 

GTATCAAGGAGATTCAATATGAGATATTCAGGTCGCTCATGTACTGGATTACAATTCAGT 

ATGATAACATGGGTCGGGTAACCAAGAGAGAGATTAAAATAGGGCCCTTTGCCAACACCA 

CCAAATATGCTTATGAATATGATGTTGATGGACAGCTCCAAACAGTTTACCTCAATGAAA 

AGATAATGTGGCGGTACAACTACGATCTGAATGGAAACCTCCATTTACTGAACCCAAGTA 

ACAGTGCGCGTCTGACACCCCTTCGCTATGACCTGCGAGACAGAATCACTCGACTGGGTG 

ATGTTCAATATCGGTTGGATGAAGATGGTTTCCTACGTCAAAGGGGCACGGAAATCTTTG 

AATATAGCTCCAAGGGGCTTCTAACTCGAGTTTACAGTAAAGGCAGTGGCTGGACAGTGA 

TCTACCGTTATGACGGCCTGGGAAGGCGTCTTTCTAGCAAAACCAGTCTAGGACAGCACC 

TGCAGTTTTTTTATGCTGACTTAACTTATCCCACTAGGATTACTCATGTCTACAACCATT 

CGAGTTCAGAAATTACCTCCCTGTATTATGATCTCCAAGGACATCTTTTTGCCATGGAAA 

TCAGCAGTGGGGATGAATTCTATATTGCATCGGATAACACAGGGACACCACTGGCTGTGT 

TCAGTAGCAATGGGCTTATGCTGAAACAGATTCAGTACACTGCATATGGGGAAATCTATT 

TTGACTCTAATATTGACTTTCAACTGGTAATTGGATTTCATGGTGGCCTGTATGACCCAC 

TCACCAAATTAATCCACTTTGGAGAAAGAGATTATGACATTTTGGCAGGACGGTGGACAA 

CACCTGACATAGAAATCTGGAAAAGAATTGGGAAGGACCCAGCTCCTTTTAACTTGTACA 

TGTTTAGGAATAACAACCCTGCAAGCAAAATCCATGACGTGAAAGATTACATCACAGATG 

TTAACAGCTGGCTGGTGACATTTGGTTTCCATCTGCACAATGCTATTCCTGGATTCCCTG 

TTCCCAAATTTGATTTAACAGAACCTTCTTACGAACTTGTGAAGAGTCAGCAGTGGGATG 

ATATACCGCCCATCTTCGGAGTCCAGCAGCAAGTGGCGCGGCAGGCCAAGGCCTTCCTGT 
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CGCTGGGGAAGATGGCCGAGGTGCAGGTGAGCCGGCGCCGGGCCGGCGGCGCGCAGTCCT 
GGCTGTGGTTCGCCACGGTCAAGTCGCTGATCGGCAAGGGCGTCATGCTGGCCGTCAGCC 
AGGGCCGCGTGCAGACCAACGTGCTCAACATCGCCAACGAGGACTGCATCAAGGTGGCGG 
CCGTGCTCAACAACGCCTTCTACCTGGAGAACCTGCACTTCACCATCGAGGGCAAGGACA 
CGCACTACTTCATCAAGACCACCACGCCCGAGAGCGACCTGGGCACGCTGCGGTTGACCA 
GCGGCCGCAAGGCGCTGGAGAACGGCATCAACGTGACGGTGTCGCAGTCCACCACGGTGG 
TGAACGGCAGGACGCGCAGGTTCGCGGACGTGGAGATGCAGTTCGGCGCGCTGGCGCTGC 
ACGTGCGCTACGGCATGACCCTGGACGAGGAGAAGGCGCGCATCCTGGAGCAGGCGCGGC 
AGCGCGCGCTCGCCCGGGCCTGGGCGCGCGAGCAGCAGCGCGTGCGCGACGGCGAGGAGG 
G C G CGCGC CT CTGGAC GGAGGGC G AG AAG C'OGC AGC TGC T G AG LG C CGG C AAGGT G C AGG 
GCTACGACGGGTACTACGTACTCTCGGTGGAGCAGTACCCCGAGCTGGCCGACAGCGCCA 
ACAACAXCCAGTTCCTGCGGCAGAGCGAGATCGGCAGGAGGTAACGCCCGGGCCGCGCCC 
GCCGAGCCGCTCACGCCCTGCCCACATTGTCCTGTGGCACAACCCGAGTGGGACTCTCCA 
ACGCCCAAGAGCCTTCCTCCCGGGGGAATGAGACTGCTGTTACGACCCACACCCACACCG 
CGAAAACAAGGACCGCTTTTTTCCGAATGACCTTAAAGGTGATCGGCTTTAACGAATATG 
TTTACATATGCATAGCGCTGCACTCAGTCGGACTGAACGTAGCCAGAGGAAAAAAAAATC 
ATCAAGGACAAAGGCCTCGACCTGTTGCGCTGGGCCGTCTGTTCCTTCTAGGCACTGTAT 
TTAACTAACTTTA 



The TEN-M3 NOV 15c disclosed in this invention maps to chromosome 4. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 5395 of 6175 bases (87%) identical to a gb:GENBANK- 
5 ID:AB025412|acc:AB025412.1 mRNATrom Mus muscuius (Mus musculus mRNA for Ten- 
m3, complete cds). 

A disclosed NOV 1 5c polypeptide (SEQ ID NO:40) encoded by SEQ ID NO:39 has 
2628 amino acid residues and is presented in Table 15F using the one-letter code. NOV15c 
seems to be a Type II (Ncyt Cexo) membrane protein with an INTEGRAL Likelihood of - 

1 0 9.39 for Transmembrane 2 1 6 - 232 (2 1 2 - 244). Although PSORT suggests that the TEN- 

M3-like protein may be localized in the nucleus, the protein of CuraGen Acc. No. CG55069- 
03 predicted here is similar to the membrane protein family, some members of which are 
secreted or are membrane bound. Therefore it is likely that this novel TEN-M3-like protein 
shows similar localization. The SignalP, Psort and/or Hydropathy results predict that 

15 NOV15c has no signal peptide and is likely to be localized in the nucleus with a certainty of 
0.8000. In an alternative embodiment, NOV15c is likely to be localized to the plasma 
membrane with a certainty of 0.7900, or to the microbody (peroxisome) with a certainty of 
0.3577, or to the Golgi body with a certainty of 0.3000. 



Table 15F. NOV15c protein sequence (SEQ ID NO:40) 



MDVKERRPYCSLTKSRREKERRYTNSSADNEECRVPTQKSYSSSETLKAFDHDSSRLLYG 
NRVKDLVHREADEFTRQEQPASNQGQSTLQPLPPSHKQHSAQHHPSITSLNRNSLTNRRN 
QSPAPPAALPAELQTTPESVQLQDSWVLGSNVPLESRHFLFKTGTGTTPLFSTATPGYTM 
ASGSVYSPPTRPLPRNTLSRSAFKFKKSSKYCSWKCTALCAVGVSVLLAILLSYFIAMHL 
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FGLNWQLQQTENDTFENGKVNSDTMPTNTVSLPSGDNGKLGGFTQENNTIDSGELDIGRR 
AIQEIPPGIFWRSQLFIDQPQFLKFNISLQKDALIGVYGRKGLPPSHTQYDFVELLDGSR 
LIAREQRSLLETERAGRQARSVSLHEAGFIQYLDSGIWHLAFYNDGKNAEQVS FNTIVIE 
SWECPRNCHGNGECVSGTCHCFPGFLGPDCSRAACPVLCSGNGQYSKGRCLCFSGWKGT 
ECDVPTTQCIDPQCGGRGICIMGSCACNSGYKGKSCEEADCIDPGCSNHGVCIHGECHCS 
PGWGGSNCEILKTMCPDQCSGHGTYLQESGSCTCDPNWTGPDCSNEICSVDCGSHGVCMG 
GTCRCEEGWTGPACNQRACHPRCAEHGTCKDGKCECSQGWNGEHCTIAHYLDKIVKDKIG 
YKEGCPGLCNSNGRGTLDQNGGHCVCQPGWRGAGCDVAMETLCTDSKDNEGDGLIDCMDP 
DCCLQSSCQNQPYCRGLPDPQDIISQSLQSPSQQAAKSFYDRISFLIGSDSTHVIPGESP 
FNKSLAS VI RGQ VLTADGTPLIGVN VS FFH YPiS YGYT ITKQDGMh DLV ANGGASLTL V FE 
RS PFLTQYHTVW I PWNVFYVMDTL\AMEKEENDX PS CDLSGFVRPNP II VSS PLSTFFRSS 
PiiDSPII PETQVLKEE TTI PGTDLKLS xLSSRAAGi' KSVLKI THXQS 1 1 PFNLWK VHLMV 
AWGRLFQKWFPASPNLAYTFIWDKTDAYNQKVYGLSEAWSVGYEYESCLDLTLWEKRT 
AILQGYELDASNMGGWTLDKHHVLDVQNGILYKGNGENQFISQQPPWSSIMGNGRRRSI 
S C P S CNGQ ADGNKLL AP V AL ACG I D G S L Y VGD FNYVRR I F P SGN VTS VL E L RN KD F RH S S 
NPAHRYYLATDPVTGDLYVSDTNTRRIYRPKSLTGAKDLTKNAEWAGTGEQCLPFDEAR 
CGDGGKAVEATLMSPKGMAVDKNGLIYFVDGTMIRKVDQNGIISTLLGSNDLTSARPLTC 
DTSMHISQVRLEWPTDLAINPMDNSIYVLDNNWLQITENRQVRIAAGRPMHCQVPGVEY 
PVGKHAVQTTLESATATAVSYSGVLYITETDEKKTNRIRQVTTDGETSLVAGIPSECDCK 
NDANCDCYQSGDGYAKDAKLSAPSSLAASPDGTLYIADLGNIRIRAVSKNKPLLNSMNFY 
EVASPTDQELYIFDINGTHQYTVSLVTGDYLYNFSYSNDNDITAVTDSNGNTLRIRRDPN 
RMPVRWSPDNQVIWLTIGTNGCLKGMTAQGLELVLFTYHGNSGLLATKSDETGWTTFFD 
YDSEGRLTNVTFPTGWTNLHGDMDKAITVDIESSSREEDVSITSNLSSIDSFYTMVQDQ 
LRNS YQ I G YDGS LR 1 1 YASGLDSH YQTE PHVLAGTANPT VAKRNMTLPGENGQNLVE WRF 
RKEQAQGKVNVFGRKLRVNGRNLLSVDFDRTTKTEKIYDDHRKFLLRIAYDTSGHPTLWL 
PSSKLMAVNVTYSSTGQIASIQRGTTSEKVDYDGQGRIVSRVFADGKTWSYTYLEKSMVL 
LLHSQRQYIFEYDMWDRLSAITMPSVARHTMQTIRS IGYYRNIYNPPESNASI ITDYNEE 
GLLLQTAFLGTSRRVLFKYRRQTRLSEILYDSTRVSFTYDETAGVLKTVNLQSDGFICTI 
RYRQIGPLIDRQIFRFSEDGMVNARFDYSYDNSFRVTSMQGVINETPLPIDLYQFDDISG 
KVEQFGKFGVI YYDINQI ISTAVMTYTKHFDAHGRI KE I QYEIFRS LMY WI TI QYDNMGR 
VTKREIKIGPFANTTKYAYEYDVDGQLQTVYLNEKIMWRYNYDLNGNLHLLNPSNSARLT 
PLRYDLRDRITRLGDVQYRLDEDGFLRQRGTEIFEYSSKGLLTRVYSKGSGWTVIYRYDG 
LGRRVSSKTSLGQHLQFFYADLTYPTRITHVYNHSSSEITSLYYDLQGHLFAMEISSGDE 
FYIASDNTGTPLAVFSSNGLMLKQIQYTAYGEIYFDSNIDFQLVIGFHGGLYDPLTKLIH 
FGERDYDILAGRWTTPDIEIWKRIGKDPAPFNLYMFRNNNPASKIHDVKDYITDVNSWLV 
TFGFHLHNAIPGFPVPKFDLTEPSYELVKSQQWDDIPPIFGVQQQVARQAKAFLSLGKMA 
EVQVSRRRAGGAQSWLWFATVKSLIGKGVMLAVSQGRVQTNVLNIANEDCIKVAAVLNNA 
FYLENLHFTIEGKDTHYFIKTTTPESDLGTLRLTSGRKALENGINVTVSQSTTWNGRTR 
RFADVEMQFGALALHVRYGMTLDEEKARILEQARQRALARAWAREQQRVRDGEEGARLWT 
EG EKRQLLSAGKVQGYDGYYVLSVEQY PE LADSAN NIQ FLRQSEIGRR 

The full amino acid sequence of the protein of the invention was found to have 2505 
of 2575 amino acid residues (97%) identical to, and 2537 of 2575 amino acid residues (98%) 
similar to, the 2715 amino acid residue ptnr:SPTREMBL-ACC:Q9WTS6 protein from Mus 
musculus (Mouse) (TEN-M3). 

5 The TEN-M3-like gene disclosed in this invention is expressed in at least the 

following tissues: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal 
kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, 
pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, 
10 spleen, stomach, testis, thyroid, trachea and uterus. 
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The nucleic acids and proteins of the invention have applications in the diagnosis 
and/or treatment of various diseases and disorders. For example, the compositions of the 
present invention will have efficacy for the treatment of patients suffering from: CNS 
disorders, neuronal developmental disorders, heart diseases such as stroke, myocardial 
infarction, ischemia, cancer, localized and systemic scleroderma, pleural inflammatory and 
tibrotic diseases as well as other diseases, disorders and conditions. 



NOVlSd 



A disclosed NOVlSd nucleic acid of 8487 nucleotides (also referred to as CG55069- 
08) (SEQ ID NO:41) encoding a novel TEN-M3-like protein is shown in Table 15G. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 
299-301 and ending with a TAA codon at nucleotides 81 38-8140. Putative untranslated 
regions upstream from the initiation codon and downstream from the termination codon are 
underlined and the start and stop codon s are in bold in Table 15G. 



Table 15G. NOV15d nucleotide sequence (SEQ ID NO:41) 



ACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGTCCCATTTGACAGAAAAAGGCAGTAAACGGGGAAT 
CTCTTTTTTTGAATAAAGAAGAAGAAGAAATAAAGTACCTGTCATCTTGACAAGTGGCGGAGCGGAGGAG 
TCAAGGATTATAAATGATCACAGCCAGGTCCAGCTCGCCCCGTGATTGGGCTCTCCCGCGATCTGCACCG 
GGGGAAGCGCATGAGAGGCCAATGAGACTTGAACCCTGAGCCTAAGTTGTCACCAGCAGGACTGATGTGC 
ACACAGAAGGAATGAAGT ATGGATGTGAAAGAACGCAGGCCTTACTGCTCCCTGACCAAGAGCAGACGAG 
AGAAGGAACGGCGCTACACAAATTCCTCCGCAGACAATGAGGAGTGCCGGGTACCCACACAGAAGTCCTA 
CAGTTCCAGCGAGACATTGAAAGCTTTTGATCATGATTCCTCGCGGCTGCTTTACGGCAACAGAGTGAAG 
GATTTGGTTCACAGAGAAGCAGACGAGTTCACTAGACAAGAGCAACCTGCAAGCAATCAAGGCCAGTCTA 
CCCTGCAGCCCTTGCCGCCTTCCCATAAGCAGCACTCTGCACAGCATCATCCATCCATCACTTCTCTCAA 
CAGAAACTCCCTGACCAATAGAAGGAACCAGAGTCCGGCCCCGCCGGCTGCTTTGCCCGCCGAGCTGCAA 
ACCACACCCGAGTCCGTCCAGCTGCAGGACAGCTGGGTCCTTGGCAGTAATGTACCACTGGAAAGCAGGC 
ATTTCCTATTCAAAACAGGAACAGGTACAACGCCACTGTTCAGTACTGCAACCCCAGGATACACAATGGC 
ATCTGGCTCTGTTTATTCACCACCTACTCGGCCACTACCTAGAAACACCCTATCAAGAAGTGCTTTTAAA 
TTCAAGAAGTCTTCAAAGTACTGTAGCTGGAAATGCACTGCACTGTGTGCCGTAGGGGTCTCGGTGCTCC 
TGGCAATACTCCTGTCTTATTTTATAGCAATGCATCTCTTTGGCCTCAACTGGCAGCTACAGCAGACTGA 
AAATGACACATTTGAGAATGGAAAAGTGAATTCTGATACCATGCCAACAAACACTGTGTCATTACCTTCT 
GGAGACAATGGAAAATTAGGTGGATTTACGCAAGAAAATAACACCATAGATTCCGGAGAACTTGATATTG 
GCCGAAGAGCAATTCAAGAGATTCCTCCCGGGATCTTCTGGAGATCACAGCTCTTCATTGATCAGCCACA 
GTTTCTTAAATTCAATATCTCTCTTCAGAAGGATGCATTGATTGGAGTATATGGCCGGAAAGGCTTACCG 
CCTTCCCATACTCAGTATGACTTCGTGGAGCTCCTGGATGGCAGCAGGCTGATTGCCAGAGAGCAGCGGA 
GCCTGCTTGAGACGGAGAGAGCCGGGCGGCAGGCGAGATCCGTCAGCCTTCATGAGGCCGGCTTTATCCA 
GTACTTGGATTCTGGAATCTGGCATCTGGCTTTTTATAATGATGGGAAAAATGCAGAGCAGGTGTCTTTT 
AATACCATTGTTATAGAGTCTGTGGTGGAATGTCCCCGAAATTGCCATGGAAATGGAGAATGCGTTTCTG 
GAACTTGCCATTGTTTTCCAGGATTTCTGGGTCCGGATTGTTCAAGAGCCGCCTGTCCAGTGTTATGTAG 
TGGCAACGGGCAGTACTCCAAGGGCCGCTGCCTGTGTTTCAGCGGCTGGAAGGGCACCGAGTGTGATGTG 
CCGACTACCCAGTGTATTGACCCACAGTGTGGGGGTCGTGGGATTTGTATCATGGGCTCCTGTGCTTGCA 
ACTCAGGATACAAAGGAGAAAGTTGTGAAGAAGCTGACTGTATAGACCCTGGGTGTTCTAATCATGGTGT 
GTGTATCCACGGGGAATGTCACTGCAGTCCAGGATGGGGAGGTAGCAATTGTGAAATACTGAAGACCATG 
TGTCCAGACCAGTGCTCCGGCCACGGAACGTATCTTCAAGAAAGTGGCTCCTGCACGTGTGACCCTAACT 
GGACTGGCCCAGACTGCTCAAACGAAATATGTTCTGTGGACTGTGGCTCACACGGCGTTTGCATGGGGGG 
GACGTGTCGCTGTGAAGAAGGCTGGACGGGCCCAACCTGTAATCAGAGAGCCTGCCACCCCCGCTGTGCC 
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GAGCACGGGACCTGCAAGGATGGCAAGTGTGAATGCAGCCATGGCTGGAATGGAGAGCACTGCACTATCG 
AGGGTTGTCCTGGTCTGTGCAACAGCAATGGAAGATGTACCCTGGACCAAAATGGCTGGCATTGTGTGTG 
CCAGCCTGGATGGAGAGGAGCAGGCTGTGACGTAGCCATGGAGACTCTTTGCACAGATAGCAAGGACAAT 
GAAGGAGATGGACTCATTGACTGCATGGATCCCGATTGCTGCCTACAGAGTTCCTGCCAGAATCAGCCCT 
ATTGTCGGGGACTGCCGGATCCTCAGGACATCATTAGCCAAAGCCTTCAATCGCCTTCTCAGCAAGCTGC 
CAAATCCTTTTATGATCGAATCAGTTTCCTTATAGGATCTGATAGCACCCATGTTATACCTGGAGAAAGT 
CCTTTCAATAAGAGCCTTGCATCTGTCATCAGAGGCCAAGTACTGACTGCTGATGGAACTCCACTTATTG 
GAGTAAATGTCTCGTTTTTCCATTACCCAGAATATGGATATACTATTACCCGCCAGGACGGAATGTTTGA 
CTTGGTGGCAAATGGTGGGGCCTCTCTAACTTTGGTATTTGAACGATCCCCATTCCTCACTCAGTATCAT 
ACTGTGTGG ATT C CATGGAATGT C T T T T ATGTGAT GGAT ACC CT AGT C A I GGA<jAAAG AAG AG AATG AC A 
TTCCCAGCTGTGATCTGAGTGGATTCGTGAGGCCAAATCCCATCATTGTGTCATCACCTTTATCCACCTT 
TT rCAGATCTTCTCCTGAAGACAG I CCCATCATTCCCGAAACACAGGTACXcCACGAGGAAACTACAATT 
CCAGGAACAGATTTGAAACTCTCCTACTTGAGTTCCAGAGCTGCAGGGTATAAGTCAGTTCTCAAGATCA 
CCATGACCCAGTCTATTATTCCATTTAATTTAATGAAGGTTCATCTTATGGTAGCTGTAGTAGGAAGACT 
CTTCCAAAAGTGGTTTCCTGCCTCACCAAACTTGGCCTATACTTTCATATGGGATAAAACAGATGCATAT 
AATCAGAAAGTCTATGGTCTATCTGAAGCTGTTGTGTCAGTTGGATATGAGTATGAGTCGTGTTTGGACC 
TGACTCTGTGGGAAAAGAGGACTGCCATTCTGCAGGGCTATGAATTGGATGCGTCCAACATGGGTGGCTG 
GACATTAGATAAACATCACGTGCTGGATGTACAGAACGGTATACTGTACAAGGGAAACGGGGAAAACCAG 
TTCATCTCCCAGCAGCCTCCAGTCGTGAGTAGCATCATGGGCAATGGGCGAAGGCGCAGCATTTCCTGCC 
CCAGTTGCAATGGTCAAGCTGATGGTAACAAGTTACTGGCCCCAGTGGCGCTAGCTTGTGGGATCGATGG 
CAGTCTGTACGTAGGCGATTTCAACTACGTGCGGCGGATATTCCCTTCTGGAAATGTAACAAGTGTCTTA 
GAACTAAGAAATAAAGATTTTAGACATAGCAGCAACCCAGCTCATAGATACTACCTTGCAACGGATCCAG 
TCACGGGAGATCTGTACGTTTCTGACACAAACACCCGCAGAATTTATCGCCCAAAGTCACTTACGGGGGC 
AAAAGACTTGACTAAAAATGCAGAAGTCGTCGCAGGGACAGGGGAGCAATGCCTTCCGTTTGACGAGGCG 
AGATGTGGGGATGGAGGGAAGGCCGTGGAAGCCACACTCATGAGTCCCAAAGGAATGGCAGTTGATAAGA 
ATGGATTAATCTACTTTGTTGATGGAACCATGATTAGGAAAGTTGACCAAAATGGAATCATATCAACTCT 
TCTGGGCTCTAACGATTTGACTTCAGCCAGACCTTTAACTTGTGACACCAGCATGCACATCAGCCAGGTA 
CGTCTGGAATGGCCCACTGACCTAGCCATTAACCCTATGGATAACTCCATTTATGTCCTGGATAATAATG 
TAGTTTTACAGATCACTGAAAATCGTCAAGTTCGCATTGCTGCTGGACGGCCCATGCACTGTCAGGTTCC 
CGGAGTGGAATATCCTGTGGGGAAGCACGCGGTGCAGACAACACTGGAATCAGCCACTGCCATTGCTGTG 
TCCTACAGTGGGGTCCTGTACATTACTGAAACTGATGAGAAGAAAATTAACCGGATAAGGCAGGTCACAA 
CAGATGGAGAAATCTCCTTAGTGGCCGGAATACCTTCAGAGTGTGACTGCAAAAATGATGCCAACTGTGA 
CTGTTACCAGAGTGGAGATGGCTACGCCAAGGATGCCAAACTCAGTGCCCCATCCTCCCTGGCTGCTTCT 
CCAGATGGTACACTGTATATTGCAGATCTAGGGAATATCCGGATCCGGGCTGTGTCAAAGAATAAGCCTT 
TACTTAACTCTATGAACTTCTATGAAGTTGCGTCTCCAACTGATCAAGAACTCTACATCTTTGACATCAA 
TGGTACTCACCAATATACTGTAAGTTTAGTCACTGGTGATTACCTTTACAATTTTAGCTACAGCAATGAC 
AATGATATTACTGCTGTGACAGACAGCAATGGCAACACCCTTAGAATTAGACGGGACCCAAATCGCATGC 
CAGTTCGAGTGGTGTCTCCTGATAACCAAGTGATATGGTTGACAATAGGAACAAATGGATGTTTGAAAGG 
CATGACTGCTCAAGGACTGGAATTAGTTTTGTTTACTTACCATGGCAATAGTGGCCTTTTAGCCACTAAA 
AGTGATGAAACTGGATGGACAACGTTTTTTGACTATGACAGTGAAGGTCGTCTGACAAATGTTACGTTTC 
CAACTGGAGTGGTCACAAACCTGCATGGGGACATGGACAAGGCTATCACAGTGGACATTGAGTCATCTAG 
C CG AG AAG AAG ATGT C AGC AT C ACTT C AAAT CTGT CCTCG ATCG ATTCTTT CT AC AC C AT GGTTC AAG AT 
CAGTTAAGAAACAGCTACCAGATTGGTTATGACGGCTCCCTCAGAATTATCTACGCCAGTGGCCTGGACT 
CACACTACCAAACAGAGCCGCACGTTCTGGCTGGCACCGCTAATCCGACGGTTGCCAAAAGAAACATGAC 
TTTGCCTGGCGAGAACGGTCAAAACTTGGTGGAATGGAGATTCCGAAAAGAGCAAGCCCAAGGGAAAGTC 
AATGTCTTTGGCCGCAAGCTCAGGGTTAATGGCAGAAACCTCCTTTCAGTTGACTTTGATCGAACAACAA 
AGACAGAAAAGATCTATGACGACCACCGTAAATTTCTACTGAGGATCGCCTACGACACGTCTGGGCACCC 
GACTCTCTGGCTGCCAAGCAGCAAGCTGATGGCCGTCAATGTCACCTATTCATCCACAGGTCAAATTGCC 
AGCATCCAGCGAGGCACCACTAGCGAGAAAGTAGATTATGACGGACAGGGGAGGATCGTGTCTCGGGTCT 
TTGCTGATGGTAAAACATGGAGTTACACATATTTAGAAAAGTCCATGGTTCTTCTGCTTCATAGCCAGCG 
GCAGTACATCTTCGAATACGATATGTGGGACCGCCTGTCTGCCATCACCATGCCCAGTGTGGCTCGCCAC 
ACCATGCAGACCATCCGATCCATTGGCTACTACCGCAACATATACAACCCCCCGGAAAGCAACGCCTCCA 
TCATCACGGACTACAACGAGGAAGGGCTGCTTCTACAAACAGCTTTCTTGGGTACAAGTCGGAGGGTCTT 
ATTCAAATACAGAAGGCAGACTAGGCTCTCAGAAATTTTATATGATAGCACAAGAGTCAGTTTTACCTAT 
GATGAAACAGCAGGAGTCCTAAAGACAGTAAACCTCCAGAGTGATGGTTTTATTTGCACCATTAGATACA 
GGCAAATTGGTCCCCTGATTGACAGGCAGATTTTCCGCTTTAGTGAAGATGGGATGGTAAATGCAAGATT 
TGACTATAGCTATGACAACAGCTTTCGAGTGACCAGCATGCAGGGTGTGATCAATGAAACGCCACTGCCT 
ATTGATCTGTATCAGTTTGATGACATTTCTGGCAAAGTTGAGCAGTTTGGAAAGTTTGGAGTTATATATT 
ATGATATTAACCAGATCATTTCTACAGCTGTAATGACCTATACGAAGCACTTTGATGCTCATGGCCGTAT 
CAAGGAGATTCAATATGAGATATTCAGGTCGCTCATGTACTGGATTACAATTCAGTATGATAACATGGGT 
CGGGTAACCAAGAGAGAGATTAAAATAGGGCCCTTTGCCAACACCACCAAATATGCTTATGAATATGATG 
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TTGATGGACAGCTCCAAACAGTTTACCTCAATGAAAAGATAATGTGGCGGTACAACTACGATCTGAATGG 
AAACCTCCATTTACTGAACCCAAGTAACAGTGCGCGTCTGACACCCCTTCGCTATGACCTGCGAGACAGA 
ATCACTCGACTGGGTGATGTTCAATATCGGTTGGATGAAGATGGTTTCCTACGTCAAAGGGGCACGGAAA 
TCTTTGAATATAGCTCCAAGGGGCTTCTAACTCGAGTTTACAGTAAAGGCAGTGGCTGGACAGTGATCTA 
CCGTTATGACGGCCTGGGAAGGCGTGTTTCTAGCAAAACCAGTCTAGGACAGCACCTGCAGTTTTTTTAT 
GCTGACTTAACTTATCCCACTAGGATTACTCATGTCTACAACCATTCGAGTTCAGAAATTACCTCCCTGT 
ATTATGATCTCCAAGGACATCTTTTTGCCATGGAAATCAGCAGTGGGGATGAATTCTATATTGCATCGGA 
TAACACAGGGACACCACTGGCTGTGTTCAGTAGCAATGGGCTTATGCTGAAACAGATTCAGTACACTGCA 
TATGGGGAAATCTATTTTGACTCTAATATTGACTTTCAACTGGTAATTGGATTTCATGGTGGCCTGTATG 
ACC C AC T C AC C AAA 1 X AA TC C AC XX XGGAGAAAGAGATTATGACATTTTGGCAGGACGGXGGACAACACC 
TGACATAGAAATCTGGAAAAGAATTGGGAAGGACCCAGCTCCTTTTAACTTGTACATGTTTAGGAATAAC 
AAC CC TGCAAG C AAAAT CC AX'G AC G x GAAAGATTAC AX CACAGATGX XAACAGC'i GGCTGGTGACATTTG 
GTTTCCATCTGCACAATGCTATTCCTGGATTCCCTGTTCCCAAATTTGATTTAACAGAACCTTCTTACGA 
ACTTGTGAAGAGTCAGCAGTGGGATGATATACCGCCCATCTTCGGAGTCCAGCAGCAAGTGGCGCGGCAG 
GCCAAGGCCTTCCTGTCGCTGGGGAAGATGGCCGAGGTGCAGGTGAGCCGGCGCCGGGCCGGCGGCGCGC 
AGTCCTGGCTGTGGTTCGCCACGGTCAAGTCGCTGATCGGCAAGGGCGTCATGCTGGCCGTCAGCCAGGG 
CCGCGTGCAGACCAACGTGCTCAACATCGCCAACGAGGACTGCATCAAGGTGGCGGCCGTGCTCAACAAC 
GCCTTCTACCTGGAGAACCTGCACTTCACCATCGAGGGCAAGGACACGCACTACTTCATCAAGACCACCA 
CGCCCGAGAGCGACCTGGGCACGCTGOGGTTGACCAGCGGCCGCAAGGCGCTGGAGAACGGCATCAACGT 
GACGGTGTCGCAGTCCACCACGGTGGTGAACGGCAGGACGCGCAGGTTCGCGGACGTGGAGATGCAGTTC 
GGCGCGCTGGCGCTGCACGTGCGCTACGGCATGACCCTGGACGAGGAGAAGGCGCGCATCCTGGAGCAGG 
CGCGGCAGCGCGCGCTCGCCCGGGCCTGGGCGCGCGAGCAGCAGCGCGTGCGCGACGGCGAGGAGGGCGC 
GCGCCTCTGGACGGAGGGCGAGAAGCGGCAGCTGCTGAGCGCCGGCAAGGTGCAGGGCTACGACGGGTAC 
TACGTACTCTCGGTGGAGCAGTACCCCGAGCTGGCCGACAGCGCCAACAACATCCAGTTCCTGCGGCAGA 
GCGAGATCGGCAGGAGGTAA CGCCCGGGCCGCGCCCGCCGAGCCGCTCACGCCCTGCCCACATTGTCCTG 
TGG CACAACCCGAGTGGGACTC TCCAA CGCCCAAGAGCCTTCCTCCCGGGGGAA TGA GACT GCTGTTACG 
ACCCACACCCACACCGCGAAAACAAGGACCGCTTTTTTCCGAATGACCTTAAAGGTGATCGGCTTTAACG 
AATATGTTTACATATGCATAGCGCTGCACTCAGTCGGACTGAACGTAGCCAGAGGAAAAAAAAATCATCA 
AGGACAAAGGCC TCG ACCTGTTGCGCTGGGCCGTCTGTTCCTTCTAGGCACTGTATTTAACT AACTTTAA 
AAAAAAAAAAAAAAAAG 



The TEN-M3 NOV1 5d disclosed in this invention maps to chromosome 4. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 5307 of 5309 bases (99%) identical to a gb:GENBANK- 
5 ID:AB040888|acc:AB040888.1 mRNA from Homo sapiens (Homo sapiens mRNA for 
KIAA1455 protein, partial cds). 

A disclosed NOV15d polypeptide (SEQ ID NO:42) encoded by SEQ ID NO:41 has 
2613 amino acid residues and is presented in Table 15H using the one-letter code. NOVl5d 
seems to be a Type II (Ncyt Cexo) membrane protein with an INTEGRAL Likelihood of - 

10 9.39 for Transmembrane 2 1 6 - 232 (2 1 2 - 244). Although PSORT suggests that the TEN- 
M3-like protein may be localized in the nucleus, the protein of CuraGen Acc. No. 
CG55069_08 predicted here is similar to the TEN-M3 family, some members of which are 
membrane localized. Therefore it is likely that this novel TEN-M3-like protein is localized to 
the same sub-cellular compartment. The SignalP, Psort and/or Hydropathy results predict 

15 that NOV15d has no signal peptide and is likely to be localized in the nucleus with a certainty 
of 0.8000. In an alternative embodiment, NOV15d is likely to be localized to the plasma 
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membrane with a certainty of 0.7900, or to the microbody (peroxisome) with a certainty of 
0.3642, or to the Golgi body with a certainty of 0.3000. 



Table 15H. NOV15d protein sequence (SEQ ID NO:42) 



MDVKERRPYCSLTKSRREKERRYTNSSADNEECRVPTQKSYSSSETLKAFDHDSSRLLYG 
NRVKDLVHREADEFTRQEQPASNQGQSTLQPLPPSHKQHSAQHHPSITSLNRNSLTNRRN 
OSPAPP.AATiPAETiQTTPF^.VQT.QnQWVT.^ 

ASGSVYSPPTRPLPRNTLSRSAFKFKKSSKYCSWKCTALCAVGVSVLLAILLSYFIAMHL 
FGT.NWQLQQTENDTFENGKVNSDTMPTNTVSLPSGDNGKLGGFTQENNTIDSGELDIGRR 
AIQEIPPGIFWRSQLFIDQPQFLKFNISLQKDALIGVYGRKGLPPSHTQYDFVELLDGSR 
LIAREQRSLLETERAGRQARSVSLHEAGFIQYLDSGIWHLAFYNDGKNAEQVSFNTIVIE 
SWECPRNCHGNGECVSGTCHCFPGFLGPDCSRAACPVLCSGNGQYSKGRCLCFSGWKGT 
ECDVPTTQCIDPQCGGRGICIMGSCACNSGYKGESCEEADCIDPGCSNHGVCIHGECHCS 
PGWGGSNCEILKTMCPDQCSGHGTYLQESGSCTCDPNWTGPDCSNEICSVDCGSHGVCMG 
GTCRCEEGWTGPTCNQRACHPRCAEHGTCKDGKCECSHGWNGEHCTIEGCPGLCNSNGRC 
TLDQNGWHCVCQPGWRGAGCDVAMETLCTDSKDNEGDGLIDCMDPDCCLQSSCQNQPYCR 
GLPDPQDIISQSLQSPSQQAAKSFYDRISFLIGSDSTHVIPGESPFNKSLASVIRGQVLT 
ADGTPLIGVNVSFFHYPEYGYTITRQDGMFDLVANGGASLTLVFERSPFLTQYHTVWIPW 
NVFYVMDTLVMEKEENDIPSCDLSGFVRPNPIIVSSPLSTFFRSSPEDSPI IPETQVLHE 
ETT I PGTDLKLS YLS SRAAGYKSVLKI TMTQS 1 1 P FNLMKVHLMVAWGRLFQKWFPAS P 
NLAYTFIWDKTDAYNQKVYGLSEAWSVGYEYESCLDLTLWEKRTAILQGYELDASNMGG 
WTLDKHHVLDVQNGILYKGNGENQFISQQPPVVSSIMGNGRRRSISCPSCNGQADGNKLL 
APVALACGIDGSLYVGDFNYVRRIFPSGNVTSVLELRNKDFRHSSNPAHRYYLATDPVTG 
DLYVSDTNTRRIYRPKSLTGAKDLTKNAEWAGTGEQCLPFDEARCGDGGKAVEATLMSP 
KGMAVDKNGLI YFVDGTMIRKVDQNGI ISTLLGSNDLTSARPLTCDTSMHISQVRLEWPT 
DLAINPMDNSIYVLDNNWLQITENRQVRIAAGRPMHCQVPGVEYPVGKHAVQTTLESAT 
AIAVS YSGVLYITETDEKKINRIRQVTTDGEISLVAGIPSECDCKNDANCDCYQSGDGYA 
KDAKLS APSS LAAS PDGTLY I ADLGN I RI RAVS KNKPLLNSMNFYEVAS PTDQELY I FDI 
NGTHQYTVSLVTGDYLYNFSYSNDNDITAVTDSNGNTLRIRRDPNRMPVRWSPDNQVIW 
LTIGTNGCLKGMTAQGLELVLFTYHGNSGLLATKSDETGWTTFFDYDSEGRLTNVTFPTG 
WTNLHGDMDKAITVDIESSSREEDVSITSNLSSIDSFYTMVQDQLRNSYQIGYDGSLRI- 
IYASGLDSHYQTEPHVLAGTANPTVAKRNMTLPGENGQNLVEWRFRKEQAQGKVNVFGRK 
LRVNGRNLLSVDFDRTTKTEKI YDDHRKFLLRIAYDTSGHPTLWLPSSKLMAVNVTYSST 
GQIASIQRGTTSEKVDYDGQGRIVSRVFADGKTWSYTYLEKSMVLLLHSQRQYIFEYDMW 
DRLSAITMPSVARHTMQTIRSIGYYRNIYNPPESNASIITDYNEEGLLLQTAFLGTSRRV 
LFKYRRQTRLSEILYDSTRVSFTYDETAGVLKTVNLQSDGFICTIRYRQIGPLIDRQIFR 
FSEDGMVNARFDYSYDNSFRVTSMQGVINETPLPIDLYQFDDISGKVEQFGKFGVIYYDI 
NQI I STAVMTYTKHFDAHGRI KE IQYE I FRS LMYWI TIQ YDNMGRVTKRE I KIGPFANTT 
KYAYEYDVDGQLQTVYLNEKIMWRYNYDLNGNLHLLNPSNSARLTPLRYDLRDRITRLGD 
VQYRLDEDGFLRQRGTEIFEYSSKGLLTRVYSKGSGWTVIYRYDGLGRRVSSKTSLGQHL 
QFFYADLTYPTRITHVYNHSSSEITSLYYDLQGHLFAMEISSGDEFYIASDNTGTPLAVF 
SSNGLMLKQIQYTAYGEIYFDSNIDFQLVIGFHGGLYDPLTKLIHFGERDYDILAGRWTT 
PDIEIWKRIGKDPAPFNLYMFRNNNPASKIHDVKDYITDVNSWLVTFGFHLHNAIPGFPV 
PKFDLTEPS YELVKS QQ WDD I P P I FGVQQQVARQAKAFLS LGKiVIAEVQVSRRRAGGAQS W 
LWF ATVKS L I GKG VM LAVS QGRVQTNVLN I ANE DC I KVAAVLNNA F YL ENLHFT I EGKDT 
HYFIKTTTPESDLGTLRLTSGRKALENGINVTVSQSTTWNGRTRRFADVEMQFGALALH 
VRYGMTLDEEKARILEQARQRALARAWAREQQRVRDGEEGARLWTEGEKRQLLSAGKVQG 
YDGYYVLS VEQYPELADS ANNI QFLRQS E I GRR 
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The full amino acid sequence of the protein of the invention was found to have 2496 
of 2568 amino acid residues (97%) identical to, and 2527 of 2568 amino acid residues (98%) 
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similar to, the 2715 amino acid residue ptnr:SPTREMBL-ACC:Q9WTS6 protein from Mus 
musculus (Mouse) (TEN-M3). 

The TEN-M3-like gene disclosed in this invention is expressed in at least the 
following tissues: Adipose, Heart, Aorta, Coronary Artery, Parathyroid Gland, Pineal Gland, 
5 Colon, Spleen, Lymph node, Bone, Cartilage, Muscle, Smooth Muscle, Brain, Cerebellum, 
Right Cerebellum, Pituitary Gland, Temporal Lobe, Hippocampus, Cervix, Mammary 
gland/Breast, Ovary, Placenta, Uterus, Vulva, Prostate, Testis, Lung, Kidney, Retina, Skin, 
Dermis. 

The nucleic acids and proteins of the invention have applications in the diagnosis 

10 and/or treatment of various diseases and disorders. For example, the compositions of the 
present invention will have efficacy for the treatment of patients suffering from: 
Cardiomyopathy, Atherosclerosis,Hypertension, Congenital heart defects, Aortic stenosis, 
Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, Pulmonary 
stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous 

15 sclerosis, Scleroderma, Obesity, Transplantation, Metabolic Disorders, Diabetes, Aneurysm, 
Fibromuscular dysplasia, Stroke, Myocardial infarction, Embolism, Cardiovascular disorders, 
Bypass surgery, Hyperparathyroidism, Hypoparathyroidism, Hyperthyroidism, 
Hypothyroidism, cancer, including but not limited to colon, lung, brain, leukemia, breast, 
ovarian, uterine, prostate, testicular, kidney and skin; SIDS, Lymphedema , Allergies, 

20 Osteoporosis,Hypercalceimia, Arthritis, Ankylosing spondylitis, Scoliosis; Tendinitis; 

Muscular dystrophy, Lesch-Nyhan syndrome, Myasthenia gravis; Von Hippel-Lindau (VHL) 
syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalceimia, Parkinson's 
disease, Huntington's disease, Cerebral palsy, Epilepsy,Lesch-Nyhan syndrome, Multiple 
sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, 

25 Pain, Neuroprotection; Endocrine dysfunctions, Growth and reproductive disorders; Fertility; 
Endometriosis, Autoimmune disease, Asthma, Emphysema, Scleroderma, ARDS, Psoriasis, 
Actinic keratosis,Tuberous sclerosis, Acne, Hair growth, allopecia, pigmentation disorders. 
Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic kidney disease, 
Systemic lupus erythematosus, Renal tubular acidosis, IgA nephropathy, Hypercalceimia, 

30 Lesch-Nyhan syndrome, CNS disorders, neuronal developmental disorders, heart diseases 
such as stroke, myocardial infarction, ischemia, localized and systemic scleroderma, pleural 
inflammatory and fibrotic diseases as well as other diseases, disorders and conditions. 
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NOV 15a, NOV 15b, NOV 15c, and NOV15d share a high degree of homology as is 
shown in the amino acid alignment in Table 151. 



Table 151. Clustal W Alignment of NOV15a and NOV15b and NOV15c and NOVISd 
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ENLHFTIEGKDTHYFIKTTTPESDLGTLRLTSGRKALENGINVTVSQSTTWNGRTRRFADVEMQFGALALHVRYGMTLD 
ENLHFTIEGKDTHYFIKTTTPESDLGTLRLTSGRKALENGINVTVSQST^ 

ENLHFTIEGKDTHYFIKTTTPESDLGTLRLTSGRKALENGINVTVSQSTTWNGRTRRFADVEMQFGALALHVRYGMTLD 
ENLHFTIEGKDTHYFIKTTTPESDLGTLRLTSGRKALENGINVTVSQSTTVVNGRTRRFADVEMQFGALALHVRYGMTLD 



2650 

■ - | ■ ■ ■ ■ j ■ 



2660 

■ ■ | . ■ ■ 



2670 



- ! ■ 



2680 2690 



2700 2710 2720 

. ■ 1 ■ ■ ■ ■ 1 ■ ■ ■ ■ i ■ ■ 



EEKARILEQARQRALARAWAREQQRVRDGEEGARLWTEGEKRQLLSAGKVQGYDGYYVLSVEQYPELADSANNIQFLRQS 
EEKARILEQARQRAIaARAWAREQQRVRDGEEGARLWTEGEKRQLLSAGKVQGYPGYYVLS 

eekarileqarqralarawareqqrvrdgeegarlwtegekrqllsagkvqgydgyyvlsveqypeladsanniqflrqs 
eekarileqarqralarawareqqrvrdgeegarlwtegekrqllsagkvqgydgyyvlsveqypeladsanniqflrqs 



(SEQ ID NO: 36) 

(SEQ ID NO:38) 

(SEQ ID NO:40) 

(SEQ ID NO:42) 



In a search of public sequence databases, NOV15a was found to have homology to 

the amino acid sequences shown in the BLASTP data listed in Table 15J. 
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Table 15J. BLASTP results for NOV15a 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr :SPTREMBL- 
ACC:Q9WTS6 


TEN-M3 - Mus musculus 


2715 


2663/2725 
(97%) 


2696/2725 
(98%) 


0 . 0 


ptnr : SPTREMBL- 
ACC:Q9W7R4, 


TEN-M3 - Brachydanio 
rerio (Zebrafish) 
(zebra danio) 


2590 


2004/2579 
(77%) 


2255/2579 
(87%) 


0.0 


ptnr : SPTREMBL- 
ACC:Q9JLCi 


ODZJ - Mus musculus 


2346 


2015/2182 
(92%) 


2053/2182 
(94%) 


0 . 0 


pLnr : SPTREMBL - 
ACC:Q9WTS7 


TEN M-l Mus mujcuiuj 


2771 


1752/2C37 
(66%) 


2093/2637 
(79%) 


0 . 3 


ptnr rSPTREMBL- 
ACC:Q9P273 


KIAA1455 PROTEIN - 
Homo sapiens 


1769 


1767/1769 
(99%) 


1768/1769 
(99%) 


0 . 0 



Other BLAST results include sequences from the Patp database, which is a . 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 15K. 



Table 15K. Patp BLASTP Analysis for NOV15a 


Sequences 
producing 
High-scoring 
Segment Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAM7 86 95 


Human protein SEQ .ID NO 
13 5 7 - Homo sapiens 


213 6 


1255/2137 
(58%) 


1625/2137 
(76%) 


0 . 0 


patp:AAB92858 


Human protein sequence 
SEQ ID NO: 114 31 - Homo 
sapiens 


1045 


1045/1045 
(100%) 


1045/1045 
(100%) 


0 . 0 


patp:AAB932 94 


Human protein sequence 
SEQ ID NO: 123 55 - Homo 
sapiens 


964 


964/964 
(100%) 


964/964 
(100%) 


0 . 0 


patp:AAB92780 


Human protein sequence 
SEQ ID NO: 11266 - Homo 
sapiens 


625 


625/625 
(100%) 


625/625 
(100%) 


0 . 0 


patp: AAM79679 


Human protein SEQ TD NO 
33 2 5 - Homo sapiens 


1015 


569/1009 
(56%) 


741/1009 . 
(73%) 


2 . 6e-308 ' 



Table 15L lists the domain description from DOMAIN analysis results against 
NOV 15a. 



Table 15L. Domain Analysis of NOV15a 

Pfam analysis 



Model 


Domain 


seq-f 


seq- 1 


hmm-f 


hmm- 1 




score 


E-value 


EGF 


1/7 


522 


548 . 


1 


45 


[] 


12.8 


1.6 


EGF 


2/7 


586 


613 . 


1 


45 


[] 


16.5 


0 . 63 


EGF 


3/7 


618 


645 . 


1 


45 


[] 


19.3 


0.093 


TIL 


1/1 


604 


652 . 


1 


67 


[] 


-15.5 


9 . 9 


EGF 


4/7 


652 


680 . 


1 


45 


[] 


13 . 3 


1 .4 


EGF 


5/7 


685 


711 . 


1 


45 


[] 


12 . 2 


1 . 8 
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EGF 


6/7 


716 


742 . . 


1 


45 


[] 


21 


3 


0.023 


EGF 


7/7 


762 


792 . . 


1 


45 


[] 


14 


5 


1 . 1 


ATHILA 


1/1 


1217 


1234 . . 


355 


372 




3 


2 


2 . 1 


NHL 


1/2 


1368 


1395 . . 


1 


30 


[] 


9 


8 


1 . 7 


NHL 


2/2 


1497 


1524 . . 


1 


30 


[J 


10 


5 


1.3 


Glyco__hydro_3 8 


1/1 


1845 


1870 . . 


688 


715 


-] 


4 


3 


1 . 3 



Alignments of top-scoring domains: 

EGF: domain 1 of 7 , from 522 to 54 8: score 12.8, E = 1.6 
(SEQ ID NO: 182) CapnnpCsngGtCvntpggssdnf ggyt CeCppGdyyl sytGkrC< - 

|+ | ++ | j + | | | + |++| 

NOVl5a (SEQ ID NO: 3 73) 522 CPR- -NCHGNGECVSG TCHCFPG FLGPDC 

EGF: domain 2 of 7 , from 586 to 613: score 16.5, E = 0.63 
(SEQ ID NO: 183) CapnnpCsngGt Cvntpggssdnf ggyt CeCppGdyyl sytGkrC< - 

I ++ i ++I+I+ + +111 | |+ | 

NOV15a (SEQ ID NO: 374) 586 CIDP-QCGGRGICIMG SCACSSG YKGESC 

EGF: domain 3 of 7 , from 618 to 645: score 19.3, E = 0.093 
(SEQ ID NO: 184) CapnnpCsngGtCvntpggssdnf ggyt CeCppGdyyl sytGkrC< - 

I + + +1 I 1 + 1 + 1+ + +| + | | | +| + | 

NOV15a (SEQ ID NO:375) 618 CIDP-GCSNHGVCIHG ECHCSPG WGGSNC 



613 



645 



TIL: domain 1 of 1 , from 604 to 652: score -15.5, E = 9.9 
(SEQ ID NO:185) CpaneqyteCgpsCepsCsnpdgple t tppCegtSpkvPstCkeg . C 

I +1 1+ I +1 I ■ + +|+ |+| 

NOV15a (SEQ ID NO: 376) 604 CSSGYKGESCE EADCIDPG CS NHGVCIHGeC 634 

vCqpGyVrnndgdkCVprseC< - * 

l+ll +1 + ++++ I 
635 HCSPGWGGSNCE ILKTMC 652 

EGF: domain 4 of 7 , from 652 to 680: score 13.3, E = 1.4 

(SEQ ID NO: 186) CapnnpCsngGtCvntpggssdnf ggyt CeCppGdyyl sytGkrC< - 

I+ + II++II + I +| + | I +M++I 
NOV15a (SEQ ID NO:377) 652 CPD- -QCSGHGTYLQESG SCTCDPN WTGPDC 680 

EGF: domain 5 of 7 , from 685 to 711: score 12.2, E = 1.8 
(SEQ ID NO: 187) CapnnpCsngGtCvntpggssdnf ggyt CeCppGdyyl sytGkrC< - 

I + i +1 + 1+ + ~ I I + 1 + i ~ +11+ I 
NOV15a (SEQ ID NO: 378) 685 CSV- -DCGSHGVCMGG TCRCEEG WTGPAC 711 

EGF: domain 6 of 7 , from 716 to 742: score 21.3, E = 0.023 
(SEQ ID NO: 188) CapnnpCsngGt Cvntpggssdnf ggyt CeCppGdyyl sytGkrC< - 

l + l I ++I I I ++ +||| +| ++|++| 
N0V15a (SEQ ID NO: 3 79) 716 CHP- -RCAEHGTCKDG KCECSQG WNGEHC 74 2 

EGF: domain 7 of 7 , from 762 to 792: score 14.5, E = 1.1 
(SEQ ID NO: 189) CapnnpCsngGtCvntpggssdnf ggyt CeCppGdyyl sytGkrC< - 

|+ |+ +|+|+ + | +|+|+| | +|| 
NOV15a { SEQ ID NO -380) 762 CPG- - LCNSNGRCTLDQN GGHCVCQPG WRGAGC 79? 

ATHILA: domain 1 of 1, from 1217 to 1234: score 3.2, E = 2.1 
(SEQ ID NO: 190) LPceevTsIierdnIdFk<-* 

+|+ +|||f+| *| + || + 
N0V15a (SEQ ID NO: 3 81) 1217 FPSGNVTSVLELRNKDFR 1234 

NHL: domain 1 of 2, from 1368 to 13 95: score 9.8, E - 1.7 
(SEQ ID NO: 191) f drPrGvavdpsdGqi vVaDqsenhriqvF< - * 

+ +|+++|++| |+ |+| | +| +|+ 
NOV15a (SEQ ID NO:382) 1368 LEWPTDLAINPMDNSIYVLD- -NNWLQIT 13 95 
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KTT-TT. - Hf"vm^ "i n 


0 r>f 9 from 


1497 to 1524: score 10.5, E = 1.3 


(SEQ 


ID NO:192) 




f drPrGvavdpsdGqi vVaDqsenhriqvF< - * 








+ 1 ++|+ + || +++11 + 1 II 


N0V15a 


(SEQ ID NO: 


383) 1497 


LSAPSSLAAS - PDGTLY I/AD LGNIRIRAV 152 4 




Glyco_hydro 


_3 8: domain 1 


of 1, from 1845 to 1870: score 4.3, E = 1.3 


(SEQ 


ID NO: 193) 




lkveFdeletGllksitrkqdnktvhvn< - * 








++ | ++ | | ++ | | + | ++ +| +++ 


N0V15a 


(SEQ ID NO: 


384) 1845 


VNVTYS- - STGQIASIQRGTTSEKVDYD 18 7 0 



in a search of public sequence databases, NOV 1 5d was found to have homology to 
the amino acid sequences shown in the BLASTP data listed in Table 15M. 



Table 15M. BLASTP results for NOV15d 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q9WTS6 


TEN-M3 - Mus musculus 


2715 


2496/2568 
(97%) 


2527/2568 
(98%) 


0.0 


. ptnr : SPTREMBL- 
ACC:Q9JLC1 


ODZ3 - Mus musculus 


2346 


2309/2353 
(98%) 


2334/2353 
(99%) 


0 . 0 


ptnr :SPTREMBL- 
ACC:Q9W7R4 


TEN-M3 - Brachydanio 
rerio (Zebrafish) 
(Zebra danio) 


2590 


2117/2576 
(82%) 


2352/2576 
(91%) 


0 . 0 


ptnr : SPTREMBL- 
ACC:Q9R1K2 


NEURESTIN ALPHA - 
Rattus norvegicus 


2765 


1733/2534 
(70%) 


2135/2534 
(84%) 


0.0 


ptnr : SPTREMBL- 
ACC:Q9DER5 


TENEURIN-2 - Gallus 
gallus 


2802 


1779/2536 
(70%) 


2143/2536 
(84%) 


0 . 0 



Other BLAST results include sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 15N. 



Table 15N. Patp BLASTP Analysis for NOV15 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAM786 95 


Human protein SEQ ID 
NO 1357 - Homo sapiens 


2136 


1185/1962 
(60%) 


1521/1962 
(77%) 


0 . 0 


patp:AAB9 28 58 


Human protein sequence 
SEQ ID NO: 114 31 - Homo 
sapiens 


1045 


1045/1045 
(100%) 


1045/1045 
(100%) 


0.0 


patp:AAB932 94 


Human protein sequence 
SEQ ID NO: 123 55 - Homo 
sapiens 


964 


964/964 
(100%) 


964/964 
(100%) 


0.0 


patp : AAB92780 


Human protein sequence 
SEQ ID NO-. 112 66 - Homo 
sapiens 


625 


625/625 
(100%) 


625/625 
(100%) 


0 . 0 


patp:AAM7 967 9 


Human protein SEQ ID 
NO 3325 - Homo sapiens 


1015 


569/1009 
(56%) 


741/1009 
(73%) 


2 .6e-308 



136 



1JJ O J> HB^ H> 



Table 150 lists the domain description from DOMAIN analysis results against 



NOV15d. 



Table 150. Domain Analysis of NOV15d 



nalysis 

Model 




Domain 


seq-f 


seq- 1 


hmm-f 


hmm- c 




score 


E- value 


FGF 




1/7 


425 


4M 


1 




[] 


17 


R 


1 . 6 


EGF 




2/7 


489 


516 . 


1 


45 


[1 


14 


8 


1 


EGF 




3/7 


521 


548 . 


1 


45 


[] 


19 


3 


0 . 093 


EGF 




4/7 


555 


583 . 


1 


45 


[J 


13 


3 


1.4 


EGF 




5/7 


588 


614 . 


1 


45 


[] 


14 


1 


1.2 


EGF 




6/7 


619 


645 . 


1 


45 


[] 


21 


0 


0 . 027 


EGF 




7/7 


650 


680 . 


1 


45 


[] 


17 


2 


0 .38 


ATM LA 




1/1 


1105 


1122 . 


355 


372 




3 


2 


2 . 1 


NHL 




1/2 


1256 


1283 . 


1 


30 


[] 


9 


8 


1.7 


NHL 




2/2 


1385 


1412 . 


1 


30 


[] 


10 


5 


1.3 


Glyco_hydro_ 


_3 8 


1/1 


1733 


1758 . 


688 


715 


■ ] 


4 


3 


1.3 


Alignments of 


top -scoring domains .- 














EGF: domain 


1 


of 7, from 42 5 


to 451: 


score 


12.8, F 




1 6 







(SEQ ID NO: 196) 
NOV15d (SEQ ID NO:385) 425 



CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< 

|+ +I+++I+I |++ 11+111 + I++I 

CPR- -NCHGNGECVSG - - -TCHCFPG FLGPDC 



EGF: domain 2 of 7, from 4 89 to 516: score 14.8, E = 1 
(SEQ ID NO- 197) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< 

| ++ | ++|+|+ + +111 I 1+ I 

NOV15d (SEQ ID NO:386) 489 CIDP-QCGGRGICIMG SCACNSG YKGESC 



516, 



EGF: domain 3 of 7 , from 521 to 548: score 19.3, E = 0.093 
(SEQ ID NO: 198) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyyl sytGkrC< - 

| + + +| | + +1+1 II +1+1 
NOV15d (SEQ ID NO:387) 521 CIDP-GCSNHGVCIHG - -ECHCSPG WGGSNC 548 

EGF: domain 4 of 7, from 555 to 583: score 13.3, E = 1.4 
(SEQ ID NO -199) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< - 

|++ | |++| I + I +1 + 1 I +1 I++I 

NOV15d (SEQ ID NO:388) 555 CPD- -QCSGHGTYLQESG SCTCDPN WTGPDC 583 

EGF: domain 5 of 7, from 588 to 614: score 14.1, E = 1.2 
(SEQ ID NO: 200) CapnnpCsngGtCvntpggssdnf ggyt CeCppGdyylsy tGkrC< - 

|+ I +1+1+ + I l+l +1 +1 I++I 

NOV15d (SEQ ID NO: 389) 588 CSV- -DCGSHGVCMGG TCRCEEG WTGPTC 614 

EGF: domain 6 of 7, from 619 to 645: score 21.0, E = 0.027 
(SEQ ID NO:201) CapnnpCsngGtCvntpggssdnf ggyt CeCppGdyylsy tGkrC< - 

| + | | ++I I I ++ +1 I I +1 ++I++I 
NOV15d (SEQ ID NO:390) 619 CHP- -RCAEHGTCKDG KCECSHG WNGEHC 645 

EGF: domain 7 of 7, from 650 to 6 80: score 17.2, E = 0.3 8 
(SEQ ID NO -202) CapnnpCsngGtCvntpggssdnf ggyt CeCppGdyylsy tGkrC< - 

|+ |+ +1 + 1+ + I +1 + 1 + 1 I + I I 

NOV15d (SEQ ID NO: 391) 650 CPG- -LCNSNGRCTLDQN GWHCVCQPG WRGAGC 680 

ATHILA: domain 1 of 1, from 1105 to 1122: score 3.2, E = 2.1 
(SEQ ID NO: 203) LPceevTsIierdnIdFk< - * 

+ 1+ +III++I +I + M + 

NOV15d (SEQ ID NO:392) 1105 FPSGNVTSVLELRNKDFR 1122 
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NHL: domain 


1 of 


2 , f rom 


1256 to 1283: score 9.8, E = 1.7 




(SEQ 


ID NO:204) 






f drPrGvavdpsdGqi vVaDqsenhriqvF< 


* 










+ |+ |+| 1 +1 +1+ 




NOVlBd 


(SEQ ID NO: 


393 ) 


1256 


LEWPTDLAINPMDNS I YVLD - NNWLQIT 


1283 




NHL: domain 


2 of 


2, from 


1385 to 1412: score 10.5, E = 1. 


3 


(SEQ 


ID NO: 2 05) 






f drPrGvavdpsdGqi vVaDqsenhriqvF< - 


* 










+ | ++ | + + || +++ || + | H 




NO VI 5 d 


( SEQ ID NO: 


394) 


1385 


LSAPSSLAAS - PDGTL Y I AD - LGN I R I RA V 


1412 




Glyco_hydro 


_3S : 


domain 1 


of 1, from 1733 Lo 1758: score 4 


.3, E = 1.3 


(SEQ 


ID .NO : 2 oc ) 






IkvcFdei etGl I V: 9 i t rkqdnkt vh^-TV- - * 












++| ++ | | + +| |+| ++ +|+++ 




NOV15d 


(SEQ ID NO: 


395) 


1733 


VNVTYS - - STGQI AS I QRGTTSEKVDYD 


1758 



EGF-iike domain (1PR000561): A sequence of about thirty to forty amino-acid 
residues long found in the sequence of epidermal growth factor (EGF) has been shown to be 
present, in a more or less conserved form, in a large number of other, mostly animal proteins. 

5 The list of proteins currently known to contain one or more copies of an EGF-like pattern is 
large and varied. The functional significance of EGF domains in what appear to be unrelated 
proteins is not yet clear. However, a common feature is that these repeats are found in the 
extracellular domain of membrane-bound proteins or in proteins known to be secreted 
(exception: prostaglandin G/H synthase). The EGF domain includes six cysteine residues 

10 which have been shown (in EGF) to be involved in disulfide bonds. The main structure is a 
two-stranded beta-sheet followed by a loop to a C-terminal short two-stranded sheet. 
Subdomains between the conserved cysteines vary in length. (Campbell I.D., Bork P., 1993, 
Curr. Opin. Struct. Biol. 3: 385-392; Weber IT., Appella E., Blasi F., 1988, FEBS Lett. 231: 
1-4; Doolittle R.F., Feng D.F., Johnson M.S., 1984, Nature 307: 558-560; Davis C.G., 1990, 

15 New Biol. 2: 410-419; Hunt L.T., Barker W.C., Blomquist M.C., 1984, Proc. Natl. Acad. Sci. 
U.S.A. 81: 7363-7367; Hunt E.T., Barker W.C., George D.G., Johnson G.C., 1986, Protein 
Nucleic Acid Enz. 29: 54-68). 

This indicates that the sequence of the invention has properties similar to those of 
other proteins known to contain this/these domain(s) and similar to the properties of these 
20 domains. 

The establishment of periodic patterns during the development of the Drosophila 
embryo is controlled by genes that act in a hierarchical manner (Nusslein-Volhard and 
Wieschhaus, 1980, Nature 287: 795-801 ; Ingham 1988, Nature 335: 25-34; St. Johnston and 
Nusslein-Volhard, 1992, Cell 68: 201-219). Maternal activities induce the expression of 
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transcription factors, encoded by gap genes, which regulate the expression of other 
transcription factors encoded by pair rule genes. Pair rule genes are expressed in seven stripes 
along the anterior- posterior axis of Drpsophila melanogaster. Their expression is crucial for 
the consecutive expression of segment polarity genes and the establishment of the segmental 
5 pattern of Drosophila embryos. Mutations in pair rule genes result in deletions of cuticle 

segments which appear in a reiterative manner along the body axis of the hatched larvae. All 
known pair rule genes code for transcription factors, except for a gene identified 
independently in two laboratories and designated ten-m (Baumgartner et al, 1994, EMBO J. 
13: 3728-3740) and odz (Levine et al., 1994, EMBO J 13: 3728-3740). ten-m and odz are 

10 identical genes and mutations lead to a pair rule phenotype similar to odd-paired in which 
every other segment is missing (Nussiein-Volhard et al., 1995, Cold Spring Harb. Symp. 
Quant. Bioi. 50: 145-154). Despite the fact that both reports showed identical sequences, 
Ten-m was described as a secreted Drosophila tenascin-like molecule and Odz as a type I 
transmembrane receptor. Tenascins are a family of extracellular matrix proteins with a 

15 modular structure composed of fibronectin type III (FNIII) repeats, EGF-like repeats, and a 
COOH-terminal fibrinogen-like repeat (Erickson, 1993, Curr. Opin. Cell Biol. 5: 869-876). 
Biochemical studies using a Drosophila cell line indicated that Ten-m is a large secreted 
proteoglycan with chondroitinase ABC-sensitive chondroitin sulfate and/or dermatan sulfate 
side chains. The core protein was reported to contain EGF-like and FNTTT repeats, but to lack 

20 the fibrinogen-like domain (Baumgartner et al, 1994, EMBO J. 13: 3728-3740). Odz was 
isolated as a novel phosphotyrosine-containing protein (Levine et al, 1994, Cell 77: 587- 
598). A transmembrane region was predicted COOH-terminal of the EGF repeats, followed 
by the cytoplasmic domain containing several tyrosine kinase phosphorylation consensus 
sites. More recently, Wang et al. (1998, EMBO J. 17: 3619-3630) described a mammalian 

25 orthologue of Ten-m/Odz, termed DOC4 (downstream of chop), which is induced by the 
stress-induced transcription factor CHOP. The open reading frame of DOC4 shares 31% 
sequence identity and 50% sequence similarity with Ten-m/Odz. Furthermore, DOC4 
contains a short stretch of hydrophobic amino acids -400 amino acids COOH-terminal of the 
putative start codon. This together with the cell surface localization led to the suggestion that 

30 DOC4 may constitute a type II transmembrane molecule. Ten-m/Odz, as well as DOC4, 

contains a stretch of eight consecutive EGF-like modules which are most similar to the EGF 
repeats of tenascins. EGF modules are structural units of proteins or parts of protein, located 
extracellularly. They can occur as isolated modules such as in reelin (D'Arcangelo et al, 
1995, Nature. 374: 719-723) and in selectins (Whelan, 1996, Trends Biochem. Sci. 21: 65- 
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69), or in arrays like in notch (Fleming et al., 1997, Development. 124: 2973-2981) and 
tenascins (Spring et al., 1989, Cell. 59: 325-334). A conserved feature of the EOF domain in 
Ten-m/Odz, DOC4, and Ten-a, a Drosophila molecule related to Ten-m/Odz (Baumgartner 
and Chiquet-Ehrismann, 1993, Mech. Dev. 40: 165-176), is the substitution of a cysteine 
5 residue with an aromatic amino acid in two of the eight EGF-like modules. This leaves two 
cysteines with no intramodular partner. The importance of the integrity of the cysteine 
patterns in EGF-like modules ib exemplified by the functional impairment of notch 3, which 
has been observed in patients with an autosomal dominant disorder causing stroke (Joutel et 
al., 1997, Lancet. 350: 151 1-1515). The molecular basis of this disease is predominantly the 
10 substitution of cysteines with other amino acids in the EGF modules of notch 3. The 

observation that the EGF-like modules of Ten-m/Odz with five cysteines are ontogenetically 
conserved indicates that they are able to fold into a structure which might be important for the 
function of the protein. 

Many genes that control pattern formation are expressed at several different periods 
15 during development to function in a variety of processes both during embryogenesis and 

postnatal life. After the initial expression in seven stripes at the cellular blastoderm stage, ten- 
m/odz is downregulated and appears at later stages in the central nervous system (CNS), 
dorsal vessel, trachea, and the eye and discs giving rise to the cephalic (antenna), ventral 
(wing), and dorsal (legs) thoracic appendages (Baumgartner et al., 1994, EMBO J. 13: 3728- 
20 3740; Levine et al., 1994, EMBO J. 13: 3728-3740). The highest level of Ten-m/Odz 

expression is observed in the CNS where the protein is deposited on the surface of axons 
(Levine et al., 1997, Dev. Dyn. 209: 1-14). The Drosophila eye disk is another location where 
high levels of Ten-m/Odz are found in very distinct sites including the morphogenetic furrow, 
photoreceptor-like cells, and nonepithelial cells of the eye disc (Levine et al., 1997, Dev. 
25 Dyn. 209: 1-14). The expression pattern of DOC4 in mammals is not well characterized but 
the presence of the mRNA has been demonstrated in the developing mouse brain (Wang et 
ah, 1998, EMBO J. 17: 3619-3630). 

Several mutations in the ten-m/odz gene have been identified, all resulting in 
embryonic lethality (Baumgartner et ah, 1994, EMBO J. 13: 3728-3740; Levine et al., 1994, 
30 EMBO J. 13: 3728-3740). Due to the lack of viable hypomorphic mutations, it is not clear 
whether the protein executes an important function in all sites where it is expressed. One 
possible function for Ten-m/Odz comes from studies with DOC4 which has been isolated in 
search of GADD 1 53/CHOP (growth arrest and DNA damage/ C/EBP homology protein)- 
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induced mRNA. GADD153/ CHOP is responsive to many forms of stress, including 
alkylating agents, UV light, and conditions that trigger an ER stress response. For example, 
ER stress which occurs during ischemia alters proliferation of cells, induces cell death, and 
the expression of GADD153/CHOP (Zinszner et ah, 1998, Genes Dev. 12: 982-995). Recent 
5 studies have shown that GADD1 53/ CHOP exerts at least part of its function via the 
induction ol DOC4 and other proteins (Wang et ah, 1998, EMBO J. 17: 3619-3630). 

Recently, Oohashi et al. (1999, J. Cell Biol. 145: 563-577) have shown that at least 
tour different cDNAs with similarity to the Drosophila ten-m/odz cDNA are expressed in 
mice. One of them, ten-m4, is identical to the DOC4 cDNA. The alignment of the four 

1 0 deduced mouse protein sequences indicated a strong conservation of the characteristic 
features for typejf transmembrane molecules, which was also recognized for DOC4. In 
addition, the recombinant production of the putative extracellular domain of Ten-ml revealed 
the formation of dimeric structures. The dimerization of Ten-m I is mediated via the single 
cysteine residues in the EGF modules that lack their intramodular partners. Also, Ten-ml is 

1 5 able to make homophilic interactions. 

CD79 alpha is a subunit of an intracytoplasmic protein reported to be specific for B 
lymphocytes, including immature B lineage cells. To evaluate expression of the CD79 alpha 
antigen in acute myeloid leukemia (AML), we studied forty-eight cases of AML by paraffin 
section immunohistochemistry. The cases included four MO, nine Ml, nine M2, ten M3, ten 

20 M4, and six M5 AMLs using criteria of the French-American-British cooperative group. 

Eleven cases demonstrated cytoplasmic staining for the CD79 alpha antigen, including one 
Ml, nine M3, and one M5 AML. These CD79 alpha-positive cases represented 5% of all 
non-promyclocytic AMLs and 90% of all acute promyelocyte leukemias studied. All acute 
promyelocyte leukemias had the characteristic t( 1 5; 1 7)(q24;q2 1), including two cases of the 

25 microgranular variant (M3v). No other B-lineage-associated antigens were found in the CD79 
alpha-positive cases, with the exception of a subpopulation of CDI9-positive leukemic cells 
in one patient. The two non-promyelocytic leukemias that expressed CD79 alpha had no 
evidence oft(15;17) and did not express any additional B-lineage-associated antigens that 
might suggest a mixed lineage proliferation. This study demonstrates that CD79 alpha 

30 expression in acute leukemia is not restricted to B-lineage acute lymphoblastic leukemias and 
that CD79 alpha expression is frequently associated with t(15;17) acute myeloid leukemia. 

NO VI 6 
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NOV 16 includes five novel Aldose Reductase-like proteins disclosed below. The 
disclosed sequences have been named NOV 16a, NOV 1 6b, NOV 16c, NOV16d, and NOV16e. 
Unless specifical ly addressed as NOV 1 6a, NOV 1 6b, NOV 1 6c, NOV 1 6d, or NOV 1 6e, any 
reference to NOV 16 is assumed to encompass all variants. 



5 NOV16a 



A disclosed NOV 16a nucleic acid of 956 nucleotides (also referred to as CG55778- 
01)(SEQ ID NO:43) encoding a novel Aldose Reductase-like protein is shown in Table 16A. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
31-33 and ending with a TGA codon at nucleotides 937-939. Putative untranslated regions 
10 upstream from the initiation codon and downstream from the termination codon are 
underlined. The start and stop codons are in bold in Table 16A. 



Table 16 A. NOV16a nucleotide sequence (SEQ ID NO:43) 



GGCGGGGCGGCGGGGCGGCCGGCGGCGGCC ATGGGAGATATCCCAGCCGTGGGCCTCAGC 
TCCTGGAAGCAGGCTTCTCCAGGGAAAGTGACCGAGGCAGTGAAAGAGGCCATTGACGCA 
GGGTACCGGCACTTCGACTGTGCTTACTTTTACCACAATGAGAGGGAGGTTGGAGCAGGG 
ATCCGTTGCAAGATCAAGGAAGGCGCTGTAAGACGGGAGGATCTGTTCATTGCCACTAAG 
CTGTGGTGCACCTGCCATAAGAAGTCCTTGGTGGAAACAGCATGCAGAAAGAGTCTCAAG 
GCCTTGAAGCTGAACTATTTGGACCTCTACCTCATACACTGGCCCATGGGTTTCAAGCCT 
CGAGTGCAGGACTTGCCTCTGGACGAGAGCAACATGGTTATTCCCAGTGACACGGACTTC 
CTGGACACGTGGGAGGCCATGGAGGACCTGGTGATCACCGGGCTGGTGAAGAACATCGGG 
GTGTCAAACTTCAACCATGAACAGCTTGAGAGGCTTTTGAATAAGCCTGGGTTGAGGTTC 
AAGCCACTAACCAACCAGATTGAGTGCCACCCATATCTTACTCAGAAGAATCTGATCAGT 
TTTTGCCAATCCAGAGATGTGTCCGTGACTGCTTACCGTCCTCTTGGTGGCTCTAGTGAG 
GGGGTTGACCTGATAGACAACCCTGTGATCAAGAGGATTGCAAAGGAGCACGGCAAGTCT 
CCTGCTCAGATTTTGATCCGATTTCAAATCCAGAGGAATGTGATAGTGATCCCCGGATCT 
ATCACCCCAAGTCACATTAAAGAGAATATCCAGGTGTTTGATTTTGAATTAACACAGCAC 
GATATGGATAACATCCTCAGCCTAAACAGGAATCTCCGACTGGCCATGTTCCCCAGAACT 
AAAAATCACAAAGACTATCCTTTCCACATAGAATACTGAGCACGCTTCCCCTTCCT 



The aldose reductase NOV 16a disclosed in this invention maps to chromosome 10. 

Tn a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 740 of 922 bases (80%) identical to a gb:GENBANK- 
15 lD:MMU68535|acc:U68535.1 mRNA from Mus musculus (Mus musculus aldo-keto 
reductase mRNA, complete cds) 



A disclosed NOV 16a polypeptide (SEQ ID NO:44) encoded by SEQ ID NO:43 has 

302 amino acid residues and is presented in Table 16B using the one-letter code. The 

SignalP, Psort and/or Hydropathy results predict that NOV 16a has no signal peptide and is 
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likely to be localized in the cytoplasm with a certainty of 0.6500. In an alternative 
embodiment, NOV 16a is likely to be localized to the mitochondrial matrix space with a 
certainty of 0.1000 or to the lysosome (lumen) with a certainty of 0.1000. 

Table 16B. NOV16a protein sequence (SEQ ID NO:44) 

MGDIPAVGLSSWKQASPGKVTEAVKKATDAGYRHFDCAYFYHNEREVGAGTRCKTKEGAV 
RREDLFIATKLWCTCHKKSLVETACRKSLKALKLNYLDLYLIHWPMGFKPRVQDLPLDES 
NMVIPSDTDFLDTWEAMEDLVITGLVKNIGVSNFNHEQLERLLNKPGLRFKPLTNQIECH 
PYLTQKNLISFCQSRDVSVTAYRPLGGSSEGVDLIDNPVIKRIAKEHGKSPAQILIRFQI 
QRNVIVIPGSITPSHIKENIQVFDFELTQHDMDNILSLNRNLRLAMFPRTKNHKDYPFHI 

EY : 

The full amino acid sequence of the protein of the invention was found to have 223 of 
5 302 amino acid residues (73%) identical to, and 259 of 302 amino acid residues (85%) 
similar to, the 301 amino acid residue ptnr:SPTREMBL-ACC:O09125 protein from Mus 
musculus (Mouse) (ALDO-KETO REDUCTASE). 

The aldose reductase disclosed in this invention is expressed in at least the following 
tissues: lung, testis, germ cell. The nucleic acids and proteins of the invention are useful in 

10 potential diagnostic and therapeutic applications implicated in various diseases and disorders 
described below and/or other pathologies. For example, the compositions of the present 
invention will have efficacy for treatment of patients suffering from: cancer, trauma, 
regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, systemic lupus 
erythematosus, autoimmune disease, asthma, emphysema, scleroderma, allergy, ARDS, 

15 infertility and other diseases, disorders and conditions of the like. 

NO VI 6b 

A disclosed NOV 16b nucleic acid of 875 nucleotides (also referred to as CG55778- 
02)(SEQ ID NO:45) encoding a novel Aldose Reductase-like protein is shown in fable 16C. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
20 23-25 and ending with a TGA codon at nucleotides 776-778. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are 
underlined. The start and stop codons are in bold in Table 16C. 

Table 16C. NOV16b nucleotide sequence (SEQ ID NO:45) 

~GGCGGGGCGGCCGGCGGCGGCCATGGGAGATATCCCAGCCGTGGGCCTCAGCTCCTGGAA 
GCAGGCTTCTCCAGGAAAAGTGACCGAGGCAGTGAAAGAGGCCATTGACGCAGGGTACCG 
GCACTTCGACTGTGCTTACTTTTACCACAATGAGAGGGAGGTTGGAGCAGGGATCCGTTG 
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CAAGATCAAGGAAGGCGCTGTAAGACGGGAGGATCTGTTCATTGCCACTAAGCTGTGGTG 
CACCTGCCATAAGAAGTCCTTGGTGGAAACAGCATGCAGAAAGGGTCTCAAGGCCTTGAA 
GCTGAACTATTTGGACCTCTACCTCATACACTGGCCCATGGGTTTCAAGCCTCCTCATCC 
AGAATGGATCATGAGCTGCAGTGAACTTTCCTTCTGCCTCTCACATCCTCGAGTGCAGGA 
CTTGCCTCTGGACGAGAGCAACATGGTTATTCCCAGTGACACGGACTTCCTGGACACGTG 
GGAGGCCATGGAGGACCTGGTGATCACCGGGCTGGTGAAGAACATCGGGGTGTCAAACTT 
CAACCATGAACAGCTTGAGAGGCTTTTGAATAAGCCTGGGTTGAGGTTCAAGCCACTAAC 
CAACCAGATTTTGATCCGATTTCAAATCCAGAGGAATGTGATAGTGATCCCCGGATCTAT 
CACCCCAAGTCACATTAAAGAGAATATCCAGGTGTTTGATTTTGAATTAACACAGCACGA 
TATGGAl AACATCCTCAGCC TAAACAGGAAi G i GCGACTGGCCATG 1 i"C C C CAT G T AAAT 
ATGGCTCCTTCTTTTTAAAACAGAGGGAAGAATATACAGATTGAATGATTGGTGTCTGAA 
TAGAAC X AAAAAT C A C AAAG AC ± A X G C T T T C C AC A 



NOV1 6b is a splice form of CG55778 01 with an alternatively spliced exon 4, 
deletion of exon 6 and 7, and a different C-terminus with exon 10 missing. The aldose 
reductase NOV 16b disclosed in this invention maps to chromosome 10. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
5 sequence of this invention has 634 of 657 bases (96%) identical to a gb:GENBANK- 
ID:AF263242|acc:AF263242.1 mRNA from Homo sapiens (Homo sapiens aldo-kcto 
reductase loopADR mRNA, complete cds). 

A disclosed NOV1 6b polypeptide (SEQ ID N.O:46) encoded by SEQ ID NO:45 has 
251 amino acid residues and is presented in Table 16D using the one-letter code. The 
10 SignalP, Psort and/or Hydropathy results predict that NOV 16b has no signal peptide and is 
likely to be localized in the cytoplasm with a certainty of 0.4500. In an alternative 
embodiment, NOV 16b is likely to be localized to the microbody (peroxisome) with a 
certainty of 0.1047, or to the mitochondrial matrix space with a certainty of 0.1000, or to the 
lysosome (lumen) with a certainty of 0.1000. 



Table 16D. NOVl6b protein sequence (SEQ ID NO:46) 



MGD I PAVGLSS WKQAS PGKVTE AVKE AI DAGYRHFDCAY F YHNEREVGAGI RCKI KEGAV 
RREDLFIATKLWCTCHKKSLVETACRKGLKALKLNYLDLYLIHWPMGFKPPHPEWIMSCS 
ELSFCLSHPRVQDLPLDESNMVIPSDTDFLDTWEAMEDLVITGLVKNIGVSNFNHEQLER 
LLNKPGLRFKPLTNQILIRFQIQRNVIVIPGSITPSHIKENIQVFDFELTQHDMDNILSL 
NRNLRLAMFPM 



15 The full amino acid sequence of the protein of the invention was found to have 197 of 

207 amino acid residues (95%) identical to, and 200 of 207 amino acid residues (96%) 
similar to, the 320 amino acid residue ptnr:TREMBLNEW-ACC:AAK58523 protein from 
Homo sapiens (Human) (ALDO-KETO REDUCTASE LOOPADR). 
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The ALDOSE REDUCTASE-like gene disclosed in this invention is expressed in at 
least the following tissues: lung, testis, germ cell. The nucleic acids and proteins of the 
invention have applications in the diagnosis and/or treatment of various diseases and 
disorders. For example, the compositions of the present invention will have efficacy for the 
5 treatment of patients suffering from: cancer, trauma, regeneration (in vitro and in vivo), 
viral/bactenai/parasitic infections, systemic lupus erythematosus, autoimmune disease, 
asthma, emphysema, scleroderma, allergy, ARDS, infertility, as well as other diseases, 
disorders and conditions. 



NOV16c 

1 0 A disclosed NO V 1 6c nucleic acid of 752 nucleotides (also referred to as CG55778- 

03)(SEQ ID NO:47) encoding a novel Aldose Reductase-like protein is shown in Table 16E. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
23-25 and ending with a TAA codon at nucleotides 653-655. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are 

15 underlined. The start and stop codons are in bold in Table 16E. 



Table 16E. NOV16c nucleotide sequence (SEQ ID NO:47) 



GGCGGGGCGGCCGGCGGCGGCC ATGGGAGATATCCCAGCCGTGGGCCTCAGCTCCTGGAA 
GCAGGCTTCTCCAGGTAAAGTGACCGAGGCAGTGAAAGAGGCCATTGACGCAGGGTACCG 
GCACTTCGACTGTGCTTACTTTTACCACAATGAGAGGGAGGTTGGAGCAGGGATCCGTTG 
CAAGATCAAGGAAGGCGCTGTAAGACGGGAGGATCTGTTCATTGCCACTAAGCTGTGGTG 
CACCTGCCATAAGAAGTCCTTGGTGGAAACAGCATGCAGAAAGAGTCTCAAGGCCTTGAA 
GCTGAACTATTTGGACCTCTACCTCATACACTGGCCCATGGGTTTCAAGCCTCCTCATCC 
AGAATGGATCATGAGCTGCAGTGAACTTTCCTTCTGCCTCTCACATCCTCGAGTGCAGGA 
CTTGCCTCTGGACGAGAGCAACATGGTTATTCCCAGTGACACGGACTTCCTGGACACGTG 
GGAGATTTTGATCCGATTTCAAATCCAGAGGAATGTGATAGTGATCCCCGGATCTATCAC 
CCCAAGTCACATTAAAGAGAATATCCAGGTGTTTGATTTTGAATTAACACAGCACGATAT 
GGATAACATCCTCAGCCTAAACAAGAATCTCCGACTGGCCATGTTCCCCATGTAAATATG 
GCTCCTTCTTTTTAAAACAGAGGGAAGAATATACA GATTGAA TGAT TGGT GTCTGAATAG 
AACTAAAAATCACAAAGACTATCCTTTCCACA 



NOV16c is a splice form of Aldo-Keto Reductase with an alternatively spliced exon 
4, deletion of exons 5, 6, and 7, and a different C-terminus with exon 10 missing. The aldose 
reductase NOV16c disclosed in this invention maps to chromosome 10. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
20 sequence of this invention has 478 of 482 bases (99%) identical to a gb:GENBANK- 



145 



ID:AF263242|acc:AF263242.1 mRNA from Homo sapiens (Homo sapiens aldo-keto 
reductase loopADR mRNA, complete cds). 

A disclosed NOV 16c polypeptide (SEQ ID NO:48) encoded by SEQ ID NO:47 has 
210 amino acid residues and is presented in Table 16F using the one-letter code. The 
5 SignalP. Psort and/or Hydropathy results predict that NOV 1 6c has no signal peptide and is 
likely to be localized in the cytoplasm with a certainty of 0.4500. In an alternative 
embodiment, NOV 1 6c is likely to be localized to the microbody (peroxisome) with a 
certainty of 0.2365, or to the mitochondrial matrix space with a certainty of 0.1000, or to the 
lysosome (lumen) with a certainty of 0.1000. 

Table 16F. NOV16c protein sequence (SEQ ID NO:48) 

MGDIPAVGLSSWKQASPGKVTEAVKEAIDAGYRHFDCAYFYHNEREVGAGIRCKIKEGAV 
RREDLFIATKLWCTCHKKSLVETACRKSLKALKLNYLDLYLIHWPMGFKPPHPEWIMSCS 
ELSFCLSHPRVQDLPLDESNMVIPSDTDFLDTWEILIRFQIQRNVIVIPGSITPSHIKEN 
IQVFDFELTQHDMDNILSLNKNLRLAMFPM 

1 0 The full amino acid sequence of the protein of the invention was found to have 1 53 of 

156 amino acid residues (98%) identical to, and 154 of 156 amino acid residues (98%) 
similar to, the 307 amino acid residue ptnr:SPTREMBL-ACC:Q9BU71 protein from Homo 
sapiens (Human) (SIMILAR TO ALDO-KETO REDUCTASE). 

The Aldo-Keto Reductase- like gene disclosed in this invention is expressed in at least 
1 5 the following tissues: lung, testis, germ cell. The sequence is predicted to be expressed in the 
following tissues because of the expression pattern of (GENBANK-TD: gb:GENBANK- 
ID:AF263242|acc:AF263242.1) a closely related Homo sapiens aldo-keto reductase 
loopADR mRNA, complete cds homolog in species Homo sapiens : small intestine. 

The nucleic acids and proteins of the invention have applications in the diagnosis 
20 and/or treatment of various diseases and disorders. For example, the compositions of the 
present invention will have efficacy for the treatment of patients suffering from: cancer, 
trauma, regeneration (in vitro and in vivo), viral/bacierial/parasitic infections, systemic lupus 
erythematosus, autoimmune disease, asthma, emphysema, scleroderma, allergy, ARDS, 
infertility, as well as other diseases, disorders and conditions. 

25 NOV16d 
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A disclosed NOV16d nucleic acid of 785 nucleotides (also referred to as CG55778- 
04)(SEQ ID NO:49) encoding a novel Aldose Reductase-like protein is shown in Table 16G. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
3 1 -33 and ending with a TGA codon at nucleotides 766-768. Putative untranslated regions 
5 upstream from the initiation codon and downstream from the termination codon are 
underlined. The start and stop codons are in bold in Table 16G. 



Table 16G. NOV16d nucleotide sequence (SEQ ID NO:49) 



GGCGGGGCGGCGGGGCGGCCGGCGGCGGCC ATGGGAGATATCCCAGCCGTGGGCCTCAGC 
TCCTGGAAGCAGGCTTCTCCAGGGAAAGTGACCGAGGCAGTGAAAGAGGCCATTGACGCA 
GGGTACCGGCACTTCGACTGTGCTTACTTTTACCACAATGAGAGGGAGGTTGGAGCAGGG 
ATCCGTTGCAAGATCAAGGAAGGCGCTGTAAGACGGGAGGATCTGTTCATTGCCACTAAG 
CTGTGGTGCACCTGCCATAAGAAGTCCTTGGTGGAAACAGCATGCAGAAAGAGTCTCAAG 
GCCTTGAAGCTGAACTATTTGGACCTCTACCTCATACACTGGCCCATGGGTTTCAAGCCT 
CGAGTGCAGGACTTGCCTCTGGACGAGAGCAACATGGTTATTCCCAGTGACACGGACTTC 
CTGGACACGTGGGAGGCCATGGAGGACCTGGTGATCACCGGGCTGGTGAAGAACATCGGG 
GTGTCAAACTTCAACCATGAACAGCTTGAGAGGCTTTTGAATAAGCCTGGGTTGAGGTTC 
AAGCCACTAACCAACCAGATTTTGATCCGATTTCAAATCCAGAGGAATGTGATAGTGATC 
CCCGGATCTATCACCCCAAGTCACATTAAAGAGAATATCCAGGTGTTTGATTTTGAATTA 
ACACAGCACGATATGGATAACATCCTCAGCCTAAACAGGAATCTCCGACTGGCCATGTTC 
CCCAGAACTAAAAATCACAAAGACTATCCTTTCCACATAGAATACTGA GGACGCTTCCCC 
TTCCT 



The aldose reductase NO VI 6d disclosed in this invention maps to chromosome 10. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 358 of 361 bases (99%) identical to a gb:GENBANK- 
1 0 ID:BC002862|acc:BC002862. 1 mRNA from Homo sapiens (Homo sapiens, Similar to aldo- 
keto reductase, clone MGC: 10612 IMAGE:3941289, mRNA, complete cds) 



A disclosed NOV16d polypeptide (SEQ ID NO:50) encoded by SEQ ID NO:49 has 
245 amino acid residues and is presented in Table 16H using the one-letter code. The 
SignalP, Psort and/or Hydropathy results predict that NOV16d has no signal peptide and is 
15 likely to be localized in the cytoplasm with a certainty of 0.4500. In an alternative 

embodiment, NOV16d is likely to be localized to the lysosome (lumen) with a certainty of 
0. 1 602, or to the microbody (peroxisome) with a certainty of 0. 1 369, or to the mitochondrial 
matrix space with a certainty of 0. 1 000. 



Table 16H. NOV16d protein sequence (SEQ ID NO:50) 



MGD I PAVGLS S WKQAS PGKVTE AVKE AI DAGYRHFDCAY F YHNERE VGAG I RCK I KEGAV 
RREDLFIATKLWCTCHKKSLVETACRKSLKALKLNYLDLYLIHWPMGFKPRVQDLPLDES 
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NMVIPSDTDFLDTWEAMEDLVITGLVKNIGVSNFNHEQLERLLNKPGLRFKPLTNQILIR 
FQIQRNVIVIPGSITPSHIKENIQVFDFELTQHDMDNILSLNRNLRLAMFPRTKNHKDYP 

FHIEY ^ 1 

The full amino acid sequence of the protein of the invention was found to have 109 of 
1 10 amino acid residues (99%) identical to, and 109 of 110 amino acid residues (99%) 
similar to, the 307 amino acid residue ptnr:SPTREMBL-ACC:Q9BU71 protein from Homo 
sapiens (Human) (SIMILAR TO ALDO-KETO REDUCTASE). 

5 The ALDO-KETO REDUCTASE-like gene disclosed in this invention is expressed in 

at least the following tissues: Adipose, Testis. The nucleic acids and proteins of the invention 
have applications in the diagnosis and/or treatment of various diseases and disorders. For 
example, the compositions of the present invention will have efficacy for the treatment of 
patients suffering from: cancer, trauma, regeneration (in vitro and in vivo), 

10 viral/bacterial/parasitic infections, systemic lupus erythematosus, autoimmune disease, 

asthma, emphysema, scleroderma, allergy, ARDS, infertility and other diseases as well as 
other diseases, disorders and conditions. 

NOV16c 

A disclosed NOV1 6e nucleic acid of 937 nucleotides (also referred to as CG55778- 
15 05)(SEQ ID NO:51) encoding a novel Aldose Reduetase-like protein is shown in Table 161. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
31-33 and ending with a TAA codon at nucleotides 838-840. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are 
underlined. The start and stop codons are in bold in Table 161. 



Table 161. NOV16e nucleotide sequence (SEQ ID NO:51) 



GGCGGGGCGGCGGGGCGGCCGGCGGCGGCC ATGGGAGATATCCCAGCCGTGGGCCTCAGC 
TCCTGGAAGCAGGCTTCTCCAGGGAAAGTGACCGAGGCAGTGAAAGAGGCCATTGACGCA 
GGGTACCGGCACTTCGACTGTGCTTACTTTTACCACAATGAGAGGGAGGTTGGAGCAGGG 
ATCCGTTGCAAGATCAAGGAAGGCGCTGTAAGACGGGAGGATCTGTTCATTGCCACTAAG 
CCTCCTCATCCAGAATGGATCATGAGCTGCAGTGAACTTTCCTTCTGCCTCTCACATCCT 
CGAGTGCAGGACTTGCCTCTGGACGAGAGCAACATGGTTATTCCCAGTGACACGGACTTC 
CTGGACACGTGGGAGGCCATGGAGGACCTGGTGATCACCGGGCTGGTGAAGAACATCGGG 
GTGTCAAACTTCAACCATGAACAGCTTGAGAGGCTTTTGAATAAGCCTGGGTTGAGGTTC 
AAGCCACTAACCAACCAGATTGAGTGCCACCCATATCTTACTCAGAAGAATCTGATCAGT 
TTTTGCCAATCCAGAGATGTGTCCGTGACTGCTTACCGTCCTCTTGGTGGCTCGTGTGAG 
GGGGTTGACCTGATAGACAACCCTGTGATCAAGAGGATTGCAAAGGAGCACGGCAAGTCT 
CCTGCTCAGATTTTGATCCGATTTCAAATCCAGAGGAATGTGATAGTGATCCCCGGATCT 
ATCACCCCAAGTCACATTAAAGAGAATATCCAGGTGTTTGATTTTGAATTAACACAGCAC 
GATATGGATAACATCCTCAGCCTAAACAGGAATCTCCGACTGGCCATGTTCCCCATGTAA 
ATATGGCTCCTTCTTTTTAAAACAGAGGGAAGAATATACAGATTGAATGATTGGTGTCTG 
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AATAGAACTAAAAATCACAAAGACTATCCTTTCCACA 



The aldose reductase NOV16e disclosed in this invention maps to chromosome 10. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 700 of 700 bases (100%) identical to a gb:GENBANK- 
lD:BC002862|acc:BC002862T mRNA from Homo sapiens (Homo sapiens, Similar to aldo- 
5 keto reductase, clone MGC:10612 IMAGE:394 1289, mRNA, complete cds). 

A disclosed NOV 1 6e polypeptide (SEQ ID NO:52) encoded by SEQ ID NO:5 I has 
269 amino acid residues and is presented in Table 16J using the one-letter code. The SignalP, 
Psort and/or Hydropathy results predict that NOV16e has no signal peptide and is likely to be 
localized in the cytoplasm with a certainty of 0.4500. In an alternative embodiment, 
10 NOV16e is likely to be localized to the lysosome (lumen) with a certainty of 0.1602, or to the 
microbody (peroxisome) with a certainty of 0. 1 369, or to the mitochondrial matrix space with 
a certainty of 0.1000. 

Table 16 J. NOVi6e protein sequence (SEQ ID NO:52) 

MGDIPAVGLSSWKQASPGKVTEAVKEAIDAGYRHFDCAYFYHNEREVGAGIRCKIKEGAV 
RREDLFIATKPPHPEWIMSCSELSFCLSHPRVQDLPLDESNMVIPSDTDFLDTWEAMEDL 
VITGLVKNIGVSNFNHEQLERLLNKPGLRFKPLTNQIECHPYLTQKNLISFCQSRDVSVT 
AYRPLGGSCEGVDLIDNPVIKRIAKEHGKSPAQILIRFQIQRNVIVIPGSITPSHIKENI 
QVFDFELTQHDMDNI LSLNRNLRLAMFPM 

The full amino acid sequence of the protein of the invention was found to have 206 of 
233 amino acid residues (88%) identical to, and 21 1 of 233 amino acid residues (90%) 
15 similar to, the 307 amino acid residue ptnr:SPTREMBL-ACC:Q9BU71 protein from Homo 
sapiens (Human) (SIMILAR TO ALDO-KETO REDUCTASE). 

The ALDO-KETO REDUCTASE-like gene disclosed in this invention is expressed in 
at least the following tissues: Adipose, Testis. The nucleic acids and proteins of the invention 
have applications in the diagnosis and/or treatment of various diseases and disorders. For 
20 example, the compositions of the present invention will have efficacy for the treatment of 
patients suffering from: cancer, trauma, regeneration (in vitro and in vivo), 
viral/bacterial/parasitic infections, systemic lupus erythematosus, autoimmune disease, 
asthma, emphysema, scleroderma, allergy, ARDS, infertility and other diseases as well as 
other diseases, disorders and conditions. 
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NOV 16a, NOV 16b, NOV 1 6c, NOV1 5d and NOV15e are very closely homologous as 
is shown in the amino acid alignment in Table I6K. 



Table 16K. Clustal W Alignment of NOV16a and NOV16b and NOV16c and NOV16d 

andNOV16e 



CG55778 01 
CG55778_02 
CG5577 803 
CG55778 04 
CG55778 05 



MGDIPAVGtSSWKQASPGKVTEAVKEAiDAGykHFDCAYFYHNEREVGAGIRCKIKEGAVRREDLFIATKLWCTGHKKSL 
MGDIPAyGLSSWKQASPGKWEAVKEAIDAGYRHFDCAXFYHNEREVGAGIRCKIKE 
MGDlPAVGLSSWkQASPGKVTfiAVKEAIDAGYRHFDCAYFVHNEREVGAGIRCKIKEGA 



CG55778_01 
CG5577802 
CG5577803 
CG55778_04 
CG55778 05 



CG5577801 
CG5577802 
CG55778_03 
CG5577804 
CG55778_05 



CG5577801 
CG5577802 
CG55778 03 
CG55778_04 
CG55778 05 




130 
I I . 



140 
. . I . . 



150 

- . ! - 



160 

_L 



VQDLPLDESNMVI PSDTDFLDTWEAMEDLV 
RVODLPLDESNMVI PSDTDFLDTWE AMEDLV 
RVQDL PLDESNMVI P S DTDFLDTWEj 
RVCDLPLDESNMVI PSDTDFLDTWEAMEDL 
RVQDL PLDESNMVI PSDTDFLDTWEAMEDLV 



170 
. . I . . 



190 
..I.. 



220 



ITGLVKNIGVSNFNHEQLERLLNKPGLRFKPLT 
ITGLVKNIGVSNFNHEQLBRLLNKPGLRFKPLT 



200 210 

.|....|....|..--|.. 
aQIECH P YLTQKNL I S FCQSRDVS VTAYR P LGGSS EGVDL I DN P VI K 



230 
•I- 



240 
- I 



ITGLVKNIGVSNFNHEQLERLLNKPGLRFKPLT 
T TGLVRN I GVSNFNHEQLERLLNKPGLR F KPLTj 



JQIECHPYLTQKNLISFCQSRDVSVTAYRPLGGSCEGVDLIDNPVIK 



250 

RIAKEHGKSPA 



290 
. I | . . 



300 
- - I - - 



RIAKEHGKS PP 



QiLlRFQIQRNVIVIPGSITPSHI KEN I Q VFDFELTQHDMDNI LSLNRNLRLAM F Pg 
"ILIRFpIQRNVIVIPGSITPSHIKENIQVFDFELTQHDMDNILSLNRNLR 
I LtRFQIORNVIvi PGSITPSHI KEN IQVFDFELTQHDMDNI LSLNRNLRLAM FPM 
I L I RFQ IQRNVI L V I PGS IT PS H I KEN I QVFD F ELTQHDMDN I LSLNRNLRLAM F P^ 
oiLIRFQIQRNVIVIPGSITPSHIKENIQVFDFELTQHDMDNILSLNRNLRLAMFPM 



310 320 
TKNHKDYPFHIE 



TKNHKDYPFHIE 



CG5577801 Y (SEQ XD NO: 44) 

CG55778_02 - {SEQ ID NO: 46) 

CG5577803 - (SEQ ID NO:48) 

CG5577804 Y ( SEQ ID NO:50) 

CG55778 05 - (SEQ ID NO: 52) 



In a search of public sequence databases, NOV 16a was found to have homology to 
the amino acid sequences shown in the BLASTP data listed in Table 16L. 



Table 16L. BLASTP results for NOV16a 
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Gene Index/ 
Identifier 


Protein/Organism 


Length 

[_(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr :SPTREMBL- 
ACC:Q96JD6 


ALDO-KETO REDUCTASE 
LOOPADR - Homo sapiens 


320 


190/193 
(98%) 


190/193 
(98%) 


1 . 8e-159 


ptnr :SPTREMBL- 
ACC:Q9BU71 


SIMILAR TO ALDO-KETO 
REDUCTASE - Homo 
sapiens - 


307 


178/179 
(99%) 


178/179 
(99%) 


5.8e-152 


ptnr : SPTREMBL- 
ACC:Q9DCT1 


1810061I10RIK PROTEIN 
(RTKEN CDNA 181006111.0 
GENE) - Mus mus cuius 


301 


225/302 
(74%) 


260/302 
(86%) 


5 .Oe-124 


ptnr : SPTREMBL- 
ACC : 009 12 5 


ALDO-KETO REDUCTASE - 
Mus musculus 


301 


223/302 
(73%) 


259/302 
(85%) 


3 ,5e-123 


ptiil ; 3PTREH3.L- 
ACC;Q9D8L2 


1810 0 6 ill 0RIK PROTEIIm' 
- Mus musculus 


2 76 


205/274 
(74%) 


23 5/2 74 
(85%) 


3 . 8c -112 



Other BLAST results include sequences from the Patp database, which is a propriety 
database that contains sequences published in patents and patent publications. Patp results 
include those listed in Table 16M. 



Table 16M. Patp BLASTP Analysis for NOV16a 


Sequences 
producing High 
scoring Segment 
Pairs 


Protein/Organism 


Length 

(aa) 


Identity 

(%) 


Positive 

(%) 


E Value 


patp:AAM80263 


Human protein SEQ ID NO 
3 90 9 - Homo sapiens 


264 


126/127 
(99%) 


126/127 
(99%) 


6 .4e-123 


patp:AAR15425 


Human aldose reductase - 
Homo sapiens 


316 


180/304 
(59%) 


226/304 
(74%) 


1 .4e-96 


patp : AAR06 6 52 


Placenta- specific 
protein- 9 - Homo sapiens 


316 


179/304 
(58%) 


226/304 
(74%) 


2 . 9e-96 


patp :AAW69357 


Rat lens aldose reductase 
- Rattus sp 


316 


178/303 
(58%) 


221/303 
(72%) 


3 . 8e- 94 


patp;AAB10871 


Murine MVDP protein - Mus 
sp 


316 


180/304 
(59%) 


222/304 
(73%) 


6 .3e-92 



Table 16N lists the domain description from DOMAIN analysis results against 



NOV 16a. 



Table 16N. Domain Analysis of NOV16a 


Pfam analysis 








Model 


Domain seq-f seq-t hmm-f hmm-t score 


E-value 


ROK 


1/1 27 43 . . 1 17 [ . 7 


3 


0 . 42 


DNA_me t hy 1 a s e 


1/1 218 229 . . 407 418 .] 3 


0 


5.9 


aldo_ket_red 


1/1 4 282 . . 9 368 .] 430 


9 


1.4e-127 


Alignments of 


top-scoring domains: 






ROK: domain 1 


of 1, from 27 to 43: score 7.3, E = 0.42 






(SEQ ID NO: 212) 


giDlGgTkielalvded< - * 








+ j | + | ++++ + j +++ + 






NOV16a (SEQ ID NO: 3 96) 27 AI DAG YRH FDCA Y F YHN 4 3 






DNA_methylase 


domain 1 of 1, from 218 to 229: score 3.0, 


E 


= 5.9 


(SEQ ID NO: 213) 


pvaealakeikk<-* 














NOVl6a (SEQ ID NO: 3 97) 218 PVIKRIAKEHGK 22 9 
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aldo_ket_red : domain 1 of 1, from 4 to 282: score 430. 9 , E = 1.4e-127 
(SEQ ID NO: 2 14) mpl lGlGtwqtpgeedylwgrvdkeeakeavkaAldaGYRhiDtAai 

+I++II I- + + + + + + 1111+1+111111+1+1*+ 

NOV16a (SEQ ID NO: 398) 4 IPAVGLSSWK - -QASPGKVTEAVKEAIDAGYRHFDCAYF 40 

YgNGqkPgqSEeevGeaikealeegsvwitkykRediFitsdKlwntfg 
l+l I+III++I+ ++ II I lll+ll + lll+l 

41 YHN --EREVGAGIRCKIKEG-AV RREDLFIAT- KLWCTC- 75 

pDlseyyhspkhvi ectlt^kSLkrLyLdi vDLyLiHwPdpikpgiedkypl 

I - +1+ I++MII 1*1 |*| 1 1 1 1 1 1 i + +i 1 1 

7 6 HKK9-! .VFT ACP.Tr SI.K AT^KLNYT .DLYL I HWPMH p vr>r> - V^DL 11^ 

gfptdddgkliyedvpieetWkAleklvdeGkvrsIGVSNf saeqleell 
I 1+ + +1+ I+++++II+I+1+II +1+1+ IIIIII++IIII+M 
116 - -PLDESNMVIPSDTDFLDTWEAMEDLVITGLVKNIGVSNFNHEQLERLL 163 

syagklklipPwnQvElHPylrqdelrkvPLLpf CkshGIavtAySPLg 
+++I 1+ ++I +II+I+IIII+I+ |+ ll+l ++ Mil III 

164 NKPG-LR-FKPLTNQIECHPYLTQKNLIS FCQS RDVS VTAYRPLG 206 

sGlLtGkykteedipgdrrsllgadkgwselgspelledpvlkaiAekyg 

+1 I ++II+I+II+++I 

207 GSS EG VDLIDNPVIKRIAKEHG 22 8 

ykdktpAQvaLrWalqrGgGagvvvvIPKSsnpeRikeNlkafddfeLte 
| + ||| +++ | + + + || + l + IH + l +I++IIII+++! IMII + 

229 KSPAQILIRFQIQRN VI VI PGS ITPSHIKENIQVF-DFELTQ 269 

edmkaideldrgk< - * 

11+ I +1+1+ 
27 0 HDMDNILSLNRNL 282 



In a search of public sequence databases, NOV 1 6b was found to have homology to 
the amino acid sequences shown in the BLASTP data listed in Table 160. 



Table 160. BLASTP results for NOV16b 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 

(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q9BU71 


SIMILAR TO ALDO-KETO 
REDUCTASE - Homo 
sapiens 


307 


197/207 
(95%) 


200/207 
(96%) 


1 .4e-105 


ptnr :SPTREMBL- 
ACC:Q96JD6 


ALDO-KETO REDUCTASE 
LOOPADR - Homo sapiens 


320 


197/207 
(95%) 


200/207 
(96%) 


1 .4e-105 


ptnr : SPTREMBL- 
ACC:Q9DCT1 


1810061I10RIK PROTEIN 
(RIKEN CDNA 1810061110 
GENE) - Mus mus cuius 


301 


82/110 
(74%) 


93/110 
(84%) 


4 . 3e-91 


ptnr :SPTREMBL- 
ACC: 00 912 5 


ALDO-KETO REDUCTASE - 
Mus musculus 


301 


81/110 
(73%) 


93/110 
(84%) 


3 .Oe-90 


ptnr : SPTREMBL- 
ACC:Q9D8L2 


1810061I10RIK PROTEIN 
- Mus musculus 


276 


82/110 
(74%) 


93/110 
(84%) 


2 . 9e-86 



5 Other BLAST results include sequences from the Patp database, which is a 

propriety database that contains sequences published in patents and patent publications. Patp 
results include those listed in Table 16P. 
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Table 16P. Patp BLASTP Analysis for NOV16b 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


E Value 


patp:AAM792 79 


Human protein SEQ ID NO 
1941 - Homo sapiens 


263 


246/251 
(98%) 


247/251 
(98%) 


3 . Oe-133 


patp: AAM80263 


Human protein SEQ ID NO 
^qoQ - Homo sapiens 


264 


195/207 
(Q4%) 


198/207 
(95%) 


1 . 2e-104 


patp: AAR154 25 
patp.-AAR06652 


Human aldose reductase - 
Homo sapiens 
Placenta- specific 
protein- 9 - Homo sapiens 


316 


68/107 
(63%) 

67/107 
(62%) 


84/107 
(78%) 

84/107 
(78%) 


1 . i e - 7 3 
2 .3e-73 


316 


patp:AAW6 9 3 57 


Rat lens aldose reductase 
- Rattus sp 


316 


66/107 
(61%) 


84/107 
(78%) 


2. 9e-73 



Table 16Q lists the domain description from DOMAIN analysis results against 



NOV16b. 



Tabic 16Q. Domain Analysis of NOV16b 



Pfam analysis 



Model 


Domain 


seq-f 


seq-t 


hmm-f 


hmm-t 


score 


E- 


-value 


ROK 


1/1 


27 


43 . 


1 


17 [. 


7.3 




0 . 42 


aldo_ket_red 


1/3 


4 


110 . 


9 


147 . . 


154 . 1 


4 


le-45 


aldo ket_red 


2/3 


135 


196 . 


158 


221 . . 


72 . 2 


9 


9e-2i 


aldo_ket red 


3/3 


197 


244 . 


315 


368 .] 


67 . 7 


2 


2e- 19 



Alignments of top-scoring domains: 

ROK: domain 1 of 1, from 27 to 43: score 7.3, E = 0.42 
(SEQ ID NO: 215) giDlGgTkielalvded< - * 

+ || + |t- + + + + | f + t- + 
N0V16b (SEQ ID NO: 3 99) 27 AIDAGYRHFDCAYFYHN 43 

aldo_ket_red : domain 1 of 3 , from 4 to 110: score 154.1, E = 4. le-45 
(SEQ ID NO: 216) mPllGlGtwqtpgeedylwgrvdkeeakeavkaAldaGYRhiDtAai 

+ I++M |+ + + + + + + |||| + | + |||||| + | + | ++ 

NOVl6b (SEQ ID NO: 4 00) 4 IPAVGLSSWK QASPGKVTEAVKEAIDAGYRHFDCAYF 4 0 

YgNGqkPgqSEeevGeaikealeegsvwitkykRediFitsdKlwntf g 

M MII++I+ ++ II I IIMI + MM 

41 YHN ERE VGAGI RCK I KEG - AV RREDLFIAT - KLWCTC - 75 

pDlseyghspkhvrealekSLkrLgLdYvDLyLiHwPdpf kp< - * 

I + +|+ I++I M M I+IIIIIIII++III 

76 HKKSLVETACRKGLKALKLNYLDLYLIHWPMGFKP 110 

aldo ket^red: domain 2 of 3, from 135 to 196: score 72.2, E = 9.9e-21 
(SEQ ID NO: 217) ptdddgkliyedvpieetWkAleklvdeGkvrsIGVSNf saeqleel 

| | + + M+ I+++++HH + I + M +| + |+ llllll-IIIM 

N0Vl6b (SEQ ID NO: 401) 135 PLDESNMVIPSDTDFLDTWEAMEDLVITGLVKNIGVSNFNHEQLERL 181 



1 syagklkl ipPwnQv< - 
|+++| |+ ++| +||+ 
182 LNKPG- LR-FKPLTNQI 



196 



aldo_ket_red: 
(SEQ ID NO:218) 



NOVl6b (SEQ ID NO: 4 02) 197 



domain 3 of 3 , from 197 to 244: score 67.7, E = 2.2e~19 
aLrWalqrGgGagwwIPKSsnpeRikeNlkaf ddf eLteedmkai 

++I+++M+ i+iii+i +1++1111+++1 IIHI+ 11+ I 

LIRFQIQRN VIVIPGSITPSHIKENIQVF-DFELTQHDMDNI 23 7 



deldrgk<- 
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1,0 CO SS 5 «-.|- ■„ .J,J3 JJ'ipS 





+ 1 + 1 + 




238 


LSLNRNL 


244 



The aldo-keto reductase family includes a number of related monomeric NADPH- 
dependent oxidoreductases, such as aldehyde reductase, aldose reductase, prostaglandin F 
synthase, xylose reductase, rho crystallim and many others. AH possess a similar structure, 
5 with a beta-alpha-beta told characteristic ot nucleotide binding proteins. The told comprises a 
parallel beta-8/alpha-8-barrel, which contains a novel NADP-binding motif. The binding site 
is located in a large, deep, elliptical pocket in the C-terminal end of the beta sheet, the 
substrate being bound in an extended conformation. The hydrophobic nature of the pocket 
favours aromatic and apolar substrates over highly polar ones. 

10 Binding of the NADPH coenzyme causes a massive conformational change, 

reorienting a loop, effectively locking the coenzyme in place. This binding is more similar to 
FAD- than to NAD(P)-binding oxidoreductases. This indicates that the sequence of the 
invention has properties similar to those of other proteins known to contain this/these 
domain(s) and similar to the properties of these domains. 

1 5 The aldo-keto reductase family includes a number of related monomeric NADPFI- 

dependent oxidoreductases, such as aldose reductase, prostaglandin F synthase, xylose 
reductase, aldehyde reductases, hydroxysteroid dehydrogenases, dihydrodiol dehydrogenases 
and many others. All possess a similar structure, with a beta-alpha-beta fold characteristic of 
nucleotide binding proteins. The fold comprises a parallel beta-8/alpha-8-barrel, which 

20 contains a novel NADP-binding motif. The (alpha/beta) 8 -barrel fold provides a common 

scaffold for an NAD(P)(H)-dependent catalytic activity, with substrate specificity determined 
by variation of loops on the C-terminal side of the barrel. All the aldo-keto reductases are 
dependent on nicotinamide cofactors for catalysis and retain a similar cofactor binding site, 
even among proteins with less than 30% amino acid sequence identity. See Jez JM, et ah, 

25 Biochem J 1 997 Sep 1 5;326 ( Pt 3):625-36. Rabbit aldose reductase, which catalyzes the 
conversion of glucose to sorbitol (an organic osmolyte), is induced in renal medullary cells 
under hyperosmotic conditions. See Ferraris JD, et al., Proa Natl Acad. ScL USA 1994 Oct 
25;91(22):10742-6. 

NOV17 
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A disclosed NOV! 7 nucleic acid of 884 nucleotides (also referred to as CG55982-01) 
(SEQ ID NO:53) encoding a novel apoiipoprotein A-I-like protein is shown in Table I7A. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
87-89 and ending with a TGA codon at nucleotides 807-809. Putative untranslated regions 
5 are found upstream from the initiation codon and downstream from the termination codon, 
and are underlined. The start and stop codons are shown in bold in fable 17A. 



Table 17 A. NOV17 nucleotide sequence (SEQ ID NO:53) 



GAATT CA AAAAAAAAAGAAAAAAAAAAA A AAAAAAAAAAAAAAAAAAGAGAG ACTG CGAG 
AAGGAGGTCCCCCACGGCCCTTCAGG ATGAAAGCTGCGGTGCTGACCTTGGCCGTGCTCT 
TCCTGACGGGGAGCCAGGCTCGGCATTTCTGGCAGCAAGATGAACCCCCCCAGAGCCCCT 
GGGATCGAGTGAAGGACCTGGCCACTGTGTACGTGGATGTGCTCAAAGACAGCGTGACCT 
CCACCTTCAGCAAGCTGCGCGAACAGCTCGGCCCTGTGACCCAGGAGTTCTGGGATAACC 
TGGAAAAGGAGACAGAGGGCCTGAGGCAGGAGATGAGCAAGGATCTGGAGGAGGTGAAGG 
CCAAGGTGCAGCCCTACCTGGACGACTTCCAGAAGAAGTGGCAGGAGGAGATGGAGCTCT 
ACCGCCAGAAGGTGGAGCCGCTGCGCGCAGAGCTCCAAGAGGGCGCGCGCCAGAAGCTGC 
ACGAGCTGCAAGAGAAGCTGAGCCCACTGGGCGAGGAGATGCGCGACCGCGCGCGCGCCC 
ATGTGGACGCGCTGCGCACGCATCTGGCCCCCTACAGCGACGAGCTGCGCCAGCGCTTGG 
CCGCGCGCCTTGAGGCTCTCAAGGAGAACGGCGGCGCCAGACTGGCCGAGTACCACGCCA 
AGGCCACCGAGCATCTGAGCACGCTCAGCGAGAAGGCCAAGCCCGCGCTCGAGGACCTCC 
GCCAAGGCCTGCTGCCCGTGCTGGAGAGCTTCAAGGTCAGCTTCCTGAGCGCTCTCGAGG 
AGTACACTAAGAAGCTCAACACCCAGTGAGGCGCCCGCCGCCGCCCCCCTTCCCGGTGCT 
CAGAATAAACGTTTCCAAAGTGGGAAAAAAAAAAAAAAGAATTC 



The apoiipoprotein A-l-like NOV 1 7 disclosed in this invention maps to the long arm 
of chromosome 11. 



In a search of sequence databases, it was found, for example, that the nucleic acid 
10 sequence of this invention has 637 of 637 bases (100%) identical to a gb:GENBANK- 

ID:HUMAPOAIB|acc:M2 7875.1 mRNA from Homo sapiens (Human apoiipoprotein A-l 
mRNA, complete cds). 

A disclosed NOV1 7 polypeptide (SEQ ID NO:54) encoded by SEQ ID NO:53 240 
amino acid residues and is presented in Table 17B using the one-letter code. The SignalP, 

15 Psort and/or Hydropathy results predict that NOV1 7 has a signal peptide and is likely to be 
localized extracellularly with a certainty of 0.3700, as expected by a member of the 
apoiipoprotein A1/A4/E family. In an alternative embodiment, NOV 17 is likely to be 
localized to the endoplasmic reticulum (membrane) with a certainty of 0.1 000, or to the 
endoplasmic reticulum (lumen) with a certainty of 0.1000, or to the microbody (peroxisome) 

20 with a certainty of 0. 1 000. Most likely cleavage site for the signal peptide is between amino 
acids 18 and 19, i.e., at the dash in the sequence SQA-RH. 
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Table 17B. NOV17 protein sequence (SEQ ID NO:54) 

MKAAVLTLAVLFLTGSQARHFWQQDEPPQSPWDRVKDLATVYVDVLKDSVTSTFSKLREQ 
LGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQKVEPLR 
AELQEGARQKLHELQEKLSPLGEEMRDRARAHVDALRTHLAPYSDELRQRLAARLEALKE 
NGGARLAEYHAKATEHLSTLSEKAKPALEDLRQGLLPVLES FKVS FLSALEEYTKKLNTQ 

The full amino acid sequence of the protein of the invention was found to have 193 of 
193 amino acid residues (100%) identical to, and 193 of 193 amino acid residues (100%) 
similar to, the 267 amino acid residue ptnr:SWISSPROT-ACC:P02647 protein from Homo 
sapiens (Human) (APOLIPOPROTEIN A-I PRECURSOR (APO-AI))(Fig. 3B). The 
5 sequence of this invention lacks 27 internal amino acids when compared to 

ptnr:SWlSSPROT-ACC:P02647 protein from Homo sapiens (Human) (APOLIPOPROTEIN 
A-I PRECURSOR (APO-AI)). 



In a search of public sequence databases, NOV 17 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 17C. 



Table 17C. BLASTP results for NOV17 




Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr :SWISSPROT- 
ACC:P02647 


Apolipoprotein A-I 
precursor (Apo-AI ) - 
Homo sapiens 


267 


193/193 
(100%) 


193/193 
(100%) 


9 . 5e- 98 


ptnr :TREMBLNEW- 
ACC:AAA5174 7 


APOA1 PROTEIN - Homo 
sapiens 


249 


193/193 
(100%) 


193/193 
(100%) 


9 . 5e-98 


ptnr : REMTREMBL- 
ACC:CAA0 0 9 75 


AP0A1 PROTEIN - Homo 
sapiens 


24 3 


193/193 
(100%) 


193/193 
(100%) 


9 . 5e-98 


ptnr :REMTREMBL- 
ACC:CAA034 90 


SEQUENCE 10 FROM 
PATENT WO96376 08 - 
unidentified 


200 


192/193 
(99%) 


192/193 
(99%) 


6.7e-97 


ptnr:SWISSPROT- 
ACC:P155GS 


Apolipoprotein A-I 
precursor (Apo-AI) 
Macaca fascicularis 
(Crab eating macaque) 
j (Cynomolgus monkey) 


267 


186/193 
(96%) 


189/193 
(97%) 


3 . 8e -94 



10 

A multiple sequence alignment is shown in Table 17D, with the protein of the 
invention being shown on the first line in a Clustal W analysis comparing the protein of the 
invention with related protein sequences shown in Table 17C. 

Table 17D. Clustal W Analysis of NOV17 



1) 


NOV17 CG55982-01 


(SEQ 


ID 


NO 


:54) 


2) 


P02647 


(SEQ 


ID 


NO: 


219) 


3) 


AAA51747 


(SEQ 


ID 


NO: 


220) 


4) 


CAA00975 


{ SEQ 


ID 


NO: 


221) 


5) 


CAA03490 


(SEQ 


ID 


NO: 


222) 


6) 


P15568 


{ SEQ 


ID 


NO 


223) 
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NOV17 

P02647 

AAA51747 

CAA00 97 5 

CAA03490 

P15568 



Other BLAST results include sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 17E. 



Table 17E. Patp BLASTP Analysis for NOV17 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAP61079 


Assumed human 
apolipoprotein A-l 
derivative gene product 
- Homo sapiens 


267 


193/193 
(100%) 


193/193 
(100%) 


7.3e-98 


patp:AAP8212 8 


Entire human 
preproapoprotein Al - 
synthetic 


267 


193/193 
(100%) 


193/193 
(100%) 


7.3e-98 


patp:AAR34 03 2 


Sequence of apo Al - 
Homo sapiens 


267 


193/193 

(100%) 


193/193 
(100%) 


7.3e-98 


patp: AAR72705 


Human apo A-T including 

signal and propeptide 
sequences - Homo sapiens 


267 


193/193 
(100%) 


193/193 
(100%) 


7 . 3e-98 


patp : AAY18675 


Human apolipoprotein Al 
protein sequence - Homo 
sapiens 


267 


193/193 
(100%) 


193/193 
(100%) 


7 .3e-98 



5 Table 17F lists the domain description from DOMAIN analysis results against 

NOV 17. 
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Table 17F. Domain Analysis of NO VI 7 



Pfam analysis 

Model 



Domain seq-f seq-t 



hmm-f hmm-t 



KMP11 1/1 
Apolipoprotein l/l 



38 
2 



130 
238 



90 [] 
277 [] 



score E-value 



-6.7 7.5 
376.2 3.3e-109 



Alignments of top-scoring domains: 

KMP11: domain 1 of 1, from 3R to 130: score -6.7, E = 7 . 5 
(SEQ TD NO: 224) mAt tyEeFaaKT.DRLDeEFnkKmeEq . . . nakFFADKPDest . . LsP 

+111+ I + I |++| | ++ + | | + |++| 

NOV17 (SEQ ID NO: 4 03) 3 8 LATVYVDVLK- -DSVTSTFS - KLREQlgpVTQEFWDNLEKETegLRQ 81 

EmKEHYEKFEkmiqEHtdKFriKKmrEHsEHFKqKFAEL . LEqqKnAqyP< 

II I +1 I I II +1 I -II 1+ I ! I 

8 2 EMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQKVEPLrAELQEGARQK 13 0 

Apolipoprotein: domain 1 of 1, from 2 to 238: score 376.2, E = 3.3e-109 
(SEQ ID NO: 225) KalvlaLall lLtGcqArsf wQadePEvteqaWqqsqwdqvkdrf wv 

IMMi + l + liMM + liMil+ II + II + III+++I 

NOV17 (SEQ ID NO:404) 2 KAAVLTLAVLFLTGSQARHFWQQDEPP QSPWDRVKDLATV 41 

YlrqVkdssdqaveqLessqvtqet.nl lLednldelksyaeeLqeqLgPv 

l ++ + MI * I— tlMIIIII 

4 2 YVDVLKDS VTSTFSKLREQLGPV 64 

aqefqarLsKetqalraelgkDlEdvrnrlaPyrdEvqamlgqnleeyRq 
+III+++I+III+ 11+1+ | | | | + |+ ++++ | | + | ++ | +++++++ | HI 
65 TQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQ 114 

rLePlareLrkrlrrdaeeLqkrLaPyaeelReraernVdalrerLgPyv 

+ + ||| + + + + + 

115 KVEPLRAELQEGARQKLHELQEKLSPLGEEMRDRARAHVDALRTHLAPYS 164 

EqlRqkaAtlltqrleeLrEraqpyaeEykeqleeqlselReklapvred 
+ +| || + |++| | |+|+|++ + + + +| |+ + ++ | + | | + | | |++|++| | 
165 DELRQR LAARLEALKENGGARLAEYHAKATEHLSTLSEKAKPALED 210 

lqevltpvlEqaQlklqaeaf qeelkkkle<- * 
| +++ j |||| + + | +++++++ || + ||| + 
211 LRQGLLPVLES - -FKVSFLSALEEYTKKLN 23 8 



The apolipoprotein A-I disclosed in this invention is expressed in at least the 
following tissues: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal 
kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, 
pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, 
spleen, stomach, testis, thyroid, trachea, uterus, Colon, Gall Bladder, Liver, Lung, Lymph 
node, Lymphoid tissue, Ovary, Spleen, Thymus, Whole Organism. This information was 
derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, literature sources, 
and/or RACE sources. 



158 



A GIO! IlBBS^h, AO; 



In addition, the sequence is predicted to be expressed in liver because of the 
expression pattern of (GENBANK-ID: gb:GEN BANK-ID: HUM APOAlB|acc:M27875. 1) a 
closely related Human apolipoprotein A-I mRNA, complete cds homolog in species Homo 
sapiens. 

5 The nucleic acids and proteins of the invention are useful in potential diagnostic and 

therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention may have efficacy 
for treatment of patients suffering from: atherosclerosis, coronary artery disease, other arterial 
diseases and other diseases, disorders and conditions of the like. The structure of Tangier 

1 0 APOA-I, which fails to associate with HDL, corresponds to that of PRO-APOA-L This 

suggests that a faulty conversion of the precursor molecule is responsible for its formation. 
Tangier disease is characterized by an absence of plasma HDL and accumulation of 
cholesteryl esters. Milano variant patients have variable amounts of normal versus variant 
APOA-I, decreased concentrations of HDL, and moderate increases in truglycerides, but no 

15 evidence of premature vascular disease. A sequence variant has been identified in amyloid 
fibrils from patients with polyneuropathic amyloidosis type III (FAP III): the Iowa type 
variant. Variant ARG-84 causes autosomal dominant amyloidosis. Defects in APOA1 can be 
the cause of hereditary non-neuropathic systemic amyloidosis (Ostertag-type). 

The inverse relationship between high density lipoprotein (HDL) plasma levels and 
20 coronary heart disease has been attributed to the role that HDL and its major constituent, 

apolipoprotein A-I (apoA-I), play in reverse cholesterol transport (RCT). The efficiency of 
RCT depends on the specific ability of apoA-1 to promote cellular cholesterol efflux, bind 
lipids, activate lecithinxholesterol acyltransferase (LCAT), and form mature HDL that 
interact with specific receptors and lipid transfer proteins. From the intensive analysis of 
25 apoA-I secondary structure has emerged our current understanding of its different classes of 
amphipathic alpha-helices, which control lipid-binding specificity. Two models are 
considered for discoidal lipoproteins formed by association of two apoA-I with 
phospholipids. In the first or picket fence model, each apoA-I wraps around the disc with 
antiparallel adjacent alpha-helices and with little intermolecular interactions. In the second or 
30 belt model, two antiparallel apoA-I are paired by their C-terminal alpha-helices, wrap around 
the lipoprotein, and are stabilized by multiple intermolecular interactions. While recent 
evidence supports the belt model, other models, including hybrid models, cannot be excluded. 
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ApoA-l alpha-helices control lipid binding and association with varying levels of lipids. The 
N-terminal helix 44-65 and the C-terminal helix 210-241 are recognized as important for the 
initial association with lipids. In the central domain, helix 100-121 and, to a lesser extent, 
helix 122-143, are also very important for lipid binding and the formation of mature HDL, 
5 whereas helices between residues 144 and 1 86 contribute little. The LCAT activation domain 
has now been clearly assigned to helix 144-165 with secondary contribution by helix 166- 
186. The lower lipid binding affinity of the region 144-186 may be important to the 
activation mechanism allowing displacement of these apoA-I helices by LCAT and 
presentation of the lipid substrates. No specific sequence has been found that affects 

10 diffusional efflux to lipid-bound apoA-I. In contrast, the C-terminal helices, known to be 
important for lipid binding and maintenance of HDL in circulation, are also involved in the 
interaction of lipid-free apoA-1 with macrophages and specific lipid efflux. Epidemiological 
and clinical studies showing an association between decreased concentrations of high-density 
lipoprotein (HDL) cholesterol and increased risk of premature coronary artery disease have 

15 generated interest in the mechanism through which HDL prevents atherosclerosis. 

Recognition of the importance of apoiipoproteins (apo(s)) has led to the separation of HDL 
into subpopulations according to their apolipoprotein composition. It is now recognised that 
HDL comprises at least two types of apo A-I-containing lipoproteins: LpA-I:A-lI containing 
both apo A-I and apo A-ll and LpA-I containing apo A-I but not apo A-II. A majority of 

20 studies support the fact that LpA-I is more effective than LpA-I:A-II in promoting cellular 

cholesterol efflux, the first step in reverse cholesterol transport. Studies in transgenic animals 
have revealed that the gene transfer of human apo A-I in mice and rabbits increases plasma 
apo A-I and HDL cholesterol levels and particularly apo A-I-rich HDL particle 
concentrations, leading to inhibition of the development of dietary or genetically induced 

25 atherosclerosis. On the other hand, gene transfer of apo A-II in mice gives conflicting results. 
The conclusions of some experiments indicate either an atherogenic, or a poorly anti- 
atherogenic, or even a strongly anti -atherogenic role for apo A-II and for apo A-II-rich HDL 
lipoproteins. Although these experimental results have been obtained in animals, they 
confirm previous studies obtained in human clinical studies, indicating that apo A-I-rich HDL 

30 (tested as LpA-I in clinical studies) are generally strong plasma markers of atherosclerosis 

protection while the clinical significance of apo A-I + apo A-II HDL (tested as LpA-I:A-H in 
clinical studies) is more controversial. Over the past few years, new experimental approaches 
have reinforced the awareness among investigators that the heterogeneity of HDL particles 
indicates significant differences in production and catabolism of HDL particles. Recent 



kinetic studies have suggested that small HDL, containing two apolipoprotein A-I molecules 
per particle, are converted in a unidirectional manner to medium HDL or large HDL, 
containing three or four apolipoprotein A-I molecules per particle, respectively. Conversion 
appears to occur in close physical proximity with cells and not while HDL particles circulate 

5 in plasma. The medium and large HDL are terminal particles in HDL metabolism with large 
HDL, and perhaps medium HDL, being catabolized primarily by the liver, t hese kinetic 
studies of HDL subfraction metabolism are compelling in-vivo data that are consistent with 
the proposed role of HDL in reverse cholesterol transport. The protein components of human 
lipoproteins, apolipoproteins, allow the redistribution of cholesterol from the arterial wall to 

10 other tissues and exert beneficial effects on systems involved in the development of arterial 
lesions, like inflammation and hemostasis. Because of these properties, the antiatherogenic 
apolipoproteins, particularly apo A-I and apo E, may provide an innovative approach to the 
management of vascular diseases. The recent availability of extractive or biosynthetic 
molecules is allowing a detailed overview of their therapeutic potential in a number of animal 

15 models of arterial disease. Infusions of apo E, or more dramatically, of apo A-I, both 
recombinant or extractive, cause a direct reduction of the atherosclerotic burden in 
experimental animals. Naturally, as the apo A-I(Milano) (apo A-l(M)) dimer, or engineered 
recombinant apolipoproteins with prolonged permanence in plasma and improved function 
may offer an even better approach to the therapeutic handling of arterial disease. This 

20 progress will go on in parallel with innovations in the technologies for direct, non invasive 
assessments of human atherosclerosis, thus allowing closer monitoring of this potential new 
approach to therapy. 

NO VI 8 

A disclosed NOV ! 8 nucleic acid of 75 1 nucleotides (also referred to as CG56747-02) 
25 (SEQ ID NO:55) encoding a novel Apolipoprotein A-l Precursor- like protein is shown in 

Tablel8A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 87-89 and ending with a TGA codon at nucleotides 708-710. Putative 
untranslated regions are found upstream from the initiation codon and downstream from the 
termination codon, and arc underlined. The start and stop codons are in bold in Table 18A. 

Table 18 A. NO VI 8 nucleotide sequence (SEQ ID NO:55) 

^AATTCAAAAAAAAAAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGAGAGACTGCGA 
AAGGAGGTCCCCCACGGCCCTTCAGG ATGAAAGCTGCGGTGCTGACCTTGGCCGTGCTCT 

TCCTGACGGGGAGCCAGGCTCGGCATTTCTGGCAGCAAGATGAACCCCCCCAGAGCCCCT 

_ 
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GGGATCGAGTGAAGGACCTGGCCACTGTGTACGTGGATGTGCTCAAGGACAGCGTGACCT 
CCACCTTCAGCAAGCTGCGCGAACAGCTCGGCCCTGTGACCCAGGAGTTCTGGGATAACC 
TGGAAAAGGAGACAGAGGGCCTGAGGCAGGAGATGAGCAAGGATCTGGAGGAGGTGAAGG 
CCAAGGTGCAGCCCTACCTGGACGACTTCCAGAAGAAGTGGCAGGAGGAGATGGAGCTCT 
ACCGCCAGAAGGTGGAGCCGCTGCGCGCAGAGCTCCAAGAGGGCGCGCGCCAGAAGCTGC 
ACGAGCTGCGCCAGCGCTTGGCCGAGCGCCTTGAGGCTCTCAAGGAGAACGGCGGCGCCA 
GACTGGCCGAGTACCACGCCAAGGCCACCGAGCATCTGAGCACGCTCAGCGAGAAGGCCA 
AGCCCGCGCTCGAGGACCTCCGCCAAGGCCTGCTGCCCGTGCTGGAGAGCTTCAAGGTCA 
GCTTCCTGAGCGCTCTCGAGGAGTACACTAAGAAGCTCAACACCCAGTGA GGCGCCCGCC 
GCCGCCCCCCTTCCCGGTGCTCAGAATAAAC 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 424 of 521 bases (81%) identical to a gb:GENBANK- 
lD:HSAPOAIT|acc:X07496.1 mRNA from Homo sapiens (Human Tangier apoA-I gene). 

A disclosed NOV18 polypeptide (SEQ ID NO:56) encoded by SEQ ID NO:55 has 
207 amino acid residues and is presented in Tabic 1 8B using the one-letter code. NOV18 
polypeptides are likely Type Mb (Nexo Ccyt) membrane proteins. The SignalP, Psort and/or 
Hydropathy results predict that NOV 18 has a signal peptide and is likely to be localized k 
extracellularly with a certainty of 0.3700. In an alternative embodiment, NOV 18 is likely to 
be localized to the microbody (peroxisome) with a certainty of 0.1 129, or to the endoplasmic 
reticulum membrane with a certainty of 0.1000, or to the endoplasmic reticulum (lumen) with 
a certainty of 0.1000. The signal peptide is predicted by SignalP to be cleaved between 
amino acids 18 and 19, i.e., at the dash in the sequence SQA-RH. 
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Table 18B. NOV18 protein sequence (SEQ ID NO:56) 



MKAAVLTLAVLFLTGSQARHFWQQDEPPQSPWDRVKDLATVYVDVLKDSVTSTFSKLREQ 
LGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQKVEPLR 
AELQEGARQKLHELRQRLAERLEALKENGGARLAEYHAKATEHLSTLSEKAKPALEDLRQ 
GLL PV LESFKVSFLSALEEYTKKLN TQ . . T 



NOV 18 is an internal splice variant of the previously identified sequence NOV 17 
(Accession Number CG55982-01). The relationship between the NOV17 and NOV18 
protein sequences is shown in Table 18C. 



CG5 5 9 8201 
CG56747 02 



CG55982_01 
CG5 67 4702 



Table 18C. ClustalW Alignment of NOV17 and NOV18 

^ 2~0 30 40 50 60 70 80 

1 | | ...| | | | | | [ | | I ■ ■ • • I • - J I 

90 100 110 120 130 140 150 160 

| | .... | .... | .... | 1 I 1 1 1 . ... | .... | .... | .... I - - - - I 

2EKLS PLGEEMRDRARAHVDALRTHL 

162 



KAAVLTLAVLFLTGSQARHFWQQDEPPQSPWDRVKDLATVYVDVLKDSVTSTFSKLREQLGPVTQEFWDNLEKETEGLR 
VAAVT.TLAVLFLTGSOARHFWQQDEPPQSPWDRVKDLATVYVDVLKDSVTSTFSKLREQLGPVTQEFWDNLEKETEGLR 



qemskdleevkakvqpylddfqkkwqeemelyrqkveplraelqegarqk: 
oemskdleevkakvqpylddfqkkwqeemelyrqkveplraelqegarqk: 



100 388,5^ ,::i'0iil, 



170 180 190 200 210 

. . . . j . . , | . ... | | 1 .... | .... | .... | | ■ ■ - ■ 1 

CG55 982 01 APYSDEL|j 
CG5 67 47^02 

220 230 240 

..|....|....|....|....|-..-| 
CG55982_01 ^:U?^^^^j^^^'A^i^;M^^ > -P^M ( SEQ ID NO: 54) 
CG56747 02 KSSI^^ffwWvMkiW^^^m (SEQ ID NO: 56) 



RQRLAraRLEALKENGGARIiAEYHAKATEHLSTLSEKAKPALED 
RORtfljgRLEALKENGGARLAEYHAKATEHLSTLSEKAKPALED 



The full amino acid sequence of the NOV1 8 protein of the invention was found to 
have 104 ot 156 amino acid residues (66%) identical to, and i 18 ot 1 36 ammo acid residues 
(75%) similar to, the 267 amino acid residue ptnr:SWISSPROT-ACC:P02647 protein from 
Homo sapiens (Human) (APOLIPOPROTEIN A-I PRECURSOR (APO-AI)). 

In a search of public sequence databases, NOV 18 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 18D. 



Table 18D. BLASTP results for NOV18 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 

(%) 


Positives 
(%) 


Expect 


ptnr : SWTSSPROT- 
ACC:P02647 


Apolipoprotein A-T 
precursor (Apo-AI) - 
Homo sapiens 


267 


104/156 
(66%) 


1 18/1 56 
(75%) 


3 . 8e- 
46 


ptnr rTREMBLNEW- 
ACC:AAA51747 


APOA1 PROTEIN - Homo 

sapiens 


249 


104/156 
(66%) 


118/156 
(75%) 


3 . 8e- 
46 


ptnr : REMTREMBL- 
ACC:OAA0 0 975 


APOAl PROTEIN - Homo 
sapiens 


243 


104/156 
(66%) 


118/156 
(75%) 


3 . 8e- 
46 


ptnr ; REMTREMBL- 
ACC:CAA034 90 


SEQUENCE 10 FROM 
PATENT WO963 7608 - 
unidentified 


2 00 


105/156 
(67%) 


119/156 
(76%) 


1. Oe- 
45 


ptnnSWISSPROT- 
ACC: P15568 


Apolipoprotein A-I 
precursor (Apo-AI) - 

Macaca fascicularis 
(Crab eating macaque) 

(Cynomolgus monkey) 


267 


104/156 
(66%) 


112/156 
(71%) 


2.4e- 
44 



A multiple sequence alignment is shown in Table 18E, with the protein of the 
invention being shown on the first line in a ClustalW analysis comparing the protein of the 
10 invention with related protein sequences shown in Table 18D. 







Tabic 18E. ClustalW Analysis of NOV18 




1) 


NOV18 CG5674 7- 


-02 (SEQ ID NO:56) 




2) 


P02647 


(SEQ ID NO:226) 




3) 


AAA51747 


(SEQ ID NO:227) 




4) 


CAA00975 


(SEQ ID N0:228) 




5) ' 


CAA03490 


(SEQ ID N0:229) 




6) 


P15568 


(SEQ ID NO:230) 
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lUiT^BBH^ • LP lEilJS 




MKATVLTLAVLFLTGSQA 
90 



120 
. . I . . 



130 

. . I . . 



140 



■ ! : 



160 



NOV18 
P02647 
AAA51747 
CAA00975 

CAA034JO 
P15568 



FSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQkKWQEEMELYRQKVEPLRAELQEGARQKLHE 
FS ICLREQLGP^QE FWDNL EKETEGLRQ EMS KDL E EVKAKVQ PYLDDFQKKWQEEMELYRQ KVE PLRAELQEGARQ KLHE 
FSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVOPYLDDFQKKWQEEMELYRQKVEPLRAELQEGARQKLHE 
FSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQKVEPLRAELQEGARQKLHE 
SKLREQLGPVTOEFWbNliEKETEGLRQEMSKDL^ 

IS KLREQLG PVTQEFWDNLEKETEGLRQEM S KDLEEVKAKVQPYLDD FQKKWQ EEMELYRQ KVE PLRAELfflEGflRQ KLHE 





Other BLAST results include sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 1 8F. 



Table 18F. Patp BLASTP Analysis for NO VI 8 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAP6107 9 


Assumed human 
apolipoprotein A-l 
derivative gene product 
- Homo sapiens 


267 


104/156 
(66%) 


118/156 
(75%) 


3 . 0e-46 


patp :AAP82128 


Entire human 
preproapoprotein Al - 
synthetic 


267 


104/156 
(66%) 


118/156 
(75%) 


3. Oe-46 


patp :AAR34032 


Sequence of apo AI - 
Homo sapiens 


267 


104/156 
(66%) 


118/156 
(75%) 


3 . Oe -46 


patp :AAR72705 


Human apo A- I including 

signal and propeptide 
sequences - Homo sapiens 


267 


104/156 

(66%) 


118/156 

(75%) 


3. Oe-46 


patp:AAY18675 


Human apolipoprotein AI 
protein sequence - Homo 
sapiens 


267 


104/156 
(66%) 


118/156 

(75%) 


3 . Oe-46 



Table 18G lists the domain description from DOMATN analysis results against 



NOV 18. 
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Table 18G. Domain Analysis of NOV18 

Pfam analysis 

Model Domain seq-f seq-t hmm-f hmm-t score E- value 

KMPll 1/1 38 130 . . 1 90 [] -6.7 7.5 

Apolipoprotein l/l 2 205 .. 1 277 [] 256.2 4.4e-73 

Alignments of top-scoring domains: 

KMPll : domain 1 of 1 . from 3R to 130 : score -6.7, E = 7.5 
(SEQ ID NO:231) mAt tyEeFaaKT.DRLDeEFnkKmeEq . . .nakFFADKPDest . . LsP 

+111+ I + I I++II ++ + I I + 

NOV18 (SEQ ID NO: 4 05) 3 8 LATVYVDVLK- -DSVTSTFS - KLREQlgpVTQEFWDNLEKETegLRQ 81 

EmKEHYEKFEkmiqEHLdKFnKXmrEHsEHFKqKFAEL - LEqqKnAqyP< 

II I +1 I I II +1 I ++I! 1+ I I I 

82 EMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQKVEPLrAELQEGARQK 13 0 

Apolipoprotein: domain 1 of 1, from 2 to 205: score 256.2, E = 4.4e-73 
(SEQ ID NO: 232) KalvlaLalllLtGcqArsf wQadePEvteqaWqqsqwdqvkdrf wv 

ll+ll+ll+l+lil+lll+lll+lll+ ll+ll+ill+++l 

NOV18 (SEQ ID NO: 406) 2 KAAVLTLAVLFLTGSQARHFWQQDEPP- QSPWDRVKDLATV 41 

YlrqVkdssdqaveqLessqvtqeLnllLednldelksyaeeLqeqLgPv 

I" +111 + l + ^IMIIIII 

42 Y VDVLKDS- -' r VTSTFSKLREQLGPV 64 

a qe f qar Ls Ke t qa 1 r ae 1 gkDl Edvr nr 1 aPy rdE vqaml gqn 1 e eyRq 

+ iii+++t+iu+ M+I+ rni + i +++++ ii + i ++ i +++++++ i in 

6 5 TQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQ 114 
rLePlareLrkrlrrdaeeLqkrLaPyaeelReraernVdalrerLgPyv 

+ +| || +|| + + | 

115 KVE PLR AELQEG ARQKLHEL 13 4 

EqlRqkaAtlltqrleeLrEraqpyaeEykeqleeqlselReklapvred 

11+ I++III+I+I++ + + + +N+ +++ l+ll+l II++I++II 

13 5 - - RQR LAERLEALKENGGARLAEYHAKATEHLSTLSEKAKPALED 177 

lqevltpvlEqaQlklqaeaf qeelkkkle<-* 

I+++I MII+ + |+++++++li+ 111 + 

178 LRQGLLPVLES - - FKVSFLSALEEYTKKLN 205 
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TPR000074: Human apolipoprotein R. a blood plasma protein, mediates the transport 
and uptake of cholesterol and lipid by way of its high affinity interaction with different 
cellular receptors, including the low-density lipoprotein (LDL) receptor. The three- 
dimensional structure of the LDL receptor-binding domain of apoE indicates that the protein 
forms an unusually elongated four-helix bundle that may be stabilized by a tightly packed 
hydrophobic core that includes leucine zipper-type interactions and by numerous salt bridges 
on the mostly charged surface. Basic amino acids important for LDL receptor binding are 
clustered into a surface patch on one long helix. 

The sequence is predicted to be expressed in the following tissues because of the 
expression pattern of (GENBANK-ID: gb:GENBANK-ID:HSAPOAIT|acc:X07496.1) a 
closely related Human Tangier apoA-I gene homolog in species Homo sapiens :lymphocyte„ 
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The nucleic acids and proteins of the invention have applications in the diagnosis 
and/or treatment of various diseases and disorders. For example, the compositions of the 
present invention will have efficacy for the treatment of patients suffering from: 
dysbetalipoproteinemia, hyperlipoproteinemia type TIT, atherosclerosis, xanthomatosis and 
5 premature coronary and/or peripheral vascular disease, hypothyroidism, systemic lupus 
erythematosus, diabetic acidosis, hypercholesterolemia, planar and tendon xanthomas, 
uybbeialipopioteiuemia, hypeichoicsLerolcniia,preniatuie cardiovascular disease, accelerated 
vascular disease, Alzheimer Disease, familial amyloidotic polyneuropathy, Down syndrome 
and other neurological disorders as well as other diseases, disorders and conditions. 

10 Utermann et al. (Clin. Genet. 15: 63-72,1979) described 2 phenotypes, apoE(IV+) and 

apoE(IV-), differentiated by analytical isoelectric focusing. They concluded that this 
polymorphism of apolipoprotein E in human serum is determined by 2 autosomal codominant 
alleles, apoE(n) and apoE(d). Homozygosity for the latter results in primary 
dysbetalipoproteinemia but only some persons develop gross hyperlipidemia 

1 5 (hyperlipoproteinemia type ITT). Vertical transmission is pseudodominance due to high 

frequency of the apoE(d) gene (Utermann et al., 1979). Dysbetalipoproteinemia is already 
expressed in childhood. They concluded that primary dysbetalipoproteinemia is a frequent 
monogenic variant of lipoprotein metabolism, but not a disease. Coincidence of the genes for 
this dyslipoproteinemia with any of the genes for monogenic or polygenic forms of familial 

20 hyperlipemia results in hyperlipoproteinemia type III. Further complexities of the genetics of 
the apolipoprotein E system were discussed by Utermann et al. (Am. J. Hum. Genet. 32: 339- 
347,1980). Apolipoprotein E (apoE) of very low density lipoprotein (VLDL) from different 
persons shows 1 of 2 complex patterns, termed alpha and beta (Zannis et al., 1981). Three 
subclasses of each pattern were found and designated alpha-II, alpha-Ill and alpha-TV and 

25 beta-H, beta-Ill and beta-TV. From family studies, Zannis et al. (Am. J. Hum. Genet. 33: 11- 
24, 1981) concluded that a single locus with 3 common alleles is responsible for these 
patterns. The alleles were designated epsilon-II, -ITT, and-IV. The authors further concluded 
that beta class phenotypes represent homozygosity for one of the epsilon alleles, e.g., beta-II 
results from homozygosity for the epsilon-II allele. In contrast, the alpha phenotypes are 

30 thought to represent compound heterozygosity, i.e., heterozygosity for 2 different epsilon 
alleles: alpha II from epsilon II and III; alpha III from epsilon III and IV. The frequency of 
the epsilon II, III, and IV alleles was estimated at 0.1 1, 0.72, and 0.17, respectively. ApoE 
subclass beta-IV was found to be associated with type III hyperlipoproteinemia. Rail et al (J, 
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Biol. Chem. 257: 4171-4178,1982) published the full amino acid sequence. Mature apoE is a 
299-amino acid polypeptide. 

The 3 major isoforms of human apolipoprotein E (apoE2, -E3, and -E4), as identified 
by isoelectric focusing, are coded for by 3 alleles (epsilon 2, 3, and 4). The E2 
5 ( 1 07 74 1 .000 1 ), E3 ( 1 0774 1 .00 i 5), and E4 ( 1 0774 1 .00 1 6) isoforms differ in amino acid 
sequence at 2 sites, residue 1 12 (called site A) and residue 158 (calledsite B). At sites A/B, 
apoE2, -E3, and -E4 contain cysteine/cysteine, cysteine/arginine, and arginine/arginine, 
respectively (Weisgraber et ah, J. Biol. Chem. 256: 9077-9083,1981; Rail et ai., Proc. Nat. 
Acad. Sci. 79: 4696-4700, 1982). The 3 forms have 0, 1+, and 2+ charges to account for 

10 electrophoretic differences (Margolis, 1982). (The nomenclature of the apolipoprotein E 
isoforms, defined by isoelectric focusing, has gone through an evolution.) E3 is the most 
frequent ('wildtype') isoform. As reviewed by Smit et al. (J. Lipid Res. 31 : 45-53,1990), E4 
differs from E3 by a cys-to-arg change at position I 12 and is designated E4(cysl 12-to-arg). 
Four different mutations giving a band at the E2 position with isoelectric focusing have been 

15 described: E2(argl 58-to-cys), E2(lys146-to-gln), E2(argl45-to-cys) and E2- 
Christchurch(argl36-to-ser). E2(argl 58-to-cys) is the most common of the 4. 

In a comprehensive review of apoE variants, de Knijff et al. (Clin. Invest. 88: 643- 
655,1994) found that 30 variants had been characterized, including the most common variant, 
apoE3. To that time, 14 apoE variants had been found to be associated with familial 

20 dysbetalipoproteinemia, characterized by elevated plasma cholesterol and triglyceride levels 
and an increased risk for atherosclerosis. 

Data on gene frequencies of apoE allelic variants were tabulated by Roychoudhury 
and Nei (New York: Oxford Univ. Press (pub.) 1988). Gerdes et al. (Genet. Epidemiol. 
9:155-167,1992) and Gerdes et al. (Hum. Genet. 98: 546-550,1996) reported thefrequency of 

25 apoE polymorphisms in the Danish population and in Greenland Inuit, respectively, in 
relation to the findings in 45 other study populations around the world. 

In normal individuals, chylomicron remnants and very low density lipoprotein 
(VLDL) remnants are rapidly removed from the circulation by receptor-mediated endocytosis 
in the liver. In familial dysbetalipoproteinemia, or type 111 hyperlipoproteinemia (HLP III), 

30 increased plasma cholesterol and triglycerides are the consequence of impaired clearance of 
chylomicron and VLDL remnants because of a defect in apolipoprotein E. Accumulation of 
the remnants can result in xanthomatosis and premature coronary and/or peripheral vascular 
disease. Hyperlipoproteinemia III can be either due to primary heritable defects in 
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apolipoprotein metabolism or secondary to other conditions such as hypothyroidism, 
systemic lupus erythematosus, or diabetic acidosis. Most patients with 
familialdysbetalipoproteinemia (HLP III) are homozygous for the E2 isoform (J. Lipid Res. 
23: 1224-1235, Breslow et aL, 1982). Only rarely does the disorder occur with the 
5 heterozygous phenotypes E3E2 or E4E2. The E2 isoform shows defective binding of 

remnants to hepatic lipoprotein receptors (Schneider et ah, J. Cim. Invest. 68: 1075-1085, 
1981, "Rail el al., Proc. Nat. Acad. Sci. 79. 4696-4700, 1982) and delayed clearance from 
plasma (Gregg et ah, Science 211: 584 586, 1981). Additional genetic and/or environmental 
factors must be required for development of the disorder, however, because only 1-4% of 

10 E2E2 homozygotes develop familial dysbetalipoproteinemia. Since the defect in this disorder 
involves the exogenous cholesterol transport system, the degree of hypercholesterolemia is 
sensitive to the level of cholesterol in the diet (Brown et al., Science 212: 628-635, 1981). 
Even on a normal diet, the patient may show increased plasma cholesterol and the presence of 
an abnormal lipoprotein called beta-VLDL. VLDL in general is markedly increased while 

15 LDL is reduced. 

Carbohydrate induces or exacerbates the hyperlipidemia, resulting in marked 
variability in plasma levels and ready therapy through dietary means. Often tuberous and 
planar and sometimes tendon xanthomas occur as well as precocious atherosclerosis and 
abnormal glucose tolerance. Tuberous and tuberoeruptivexanthoinas are particularly 

20 characteristic. Hazzard (1 978) demonstrated the eliciting effects of electric shock in a man 
revived from accidental electrocution andlater showing striking xanthomas of the palms. 
Development of the phenotype is age dependent, being rarely evident before the third decade. 
The nosography of the type III hyperlipoproteinemia phenotype up to 1977 was reviewed by 
Levy and Morganroth (Ann. Intern. Med. 87: 625-628, 1977). Subsequent description of 

25 specific biochemical alterations in apolipoprotein structure and metabolism has proven this 
phenotype to be genetically heterogeneous. In the first application of apoprotein 
immunoassay to this group of disorders, Kushwaha et al. (Ann. Intern. Med. 87: 5 17-525, 
1977) found that apolipoprotein E (arginine-rich lipoprotein) is high in the VLD lipoproteins 
of type TIL They also found that exogenous estrogen, which stimulates triglyceride 

30 production in normal women and those with endogenous hypertriglyceridemia, exerted a 
paradoxical hypotriglyceridemic effect in this disorder (Kushwaha et al., 1 977). The 
abnormal pattern of apoE by isoelectric focusing (IEF), specifically, the absence of apoE3, is 
the most characteristic biochemical feature of HLP III. Gregg et al. (1981) showed that apoE 
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isolated from subjects with type III HLP had a decreased fractional catabolic rate in vivo in 
both type III HLP patients and normal persons. 

Hazzard et al. (Metabolism 30: 79-88, 1981) reported on the large O'Donnell kindred, 
studied because of a proband with type III HLP. They studied specifically the VLDL 
5 isoapolipoprotein E distributions. The findings confirmed earlier work indicating that the 

ratio of E3 to B2 is determined by two apoE3 alleles, designated d and n, which produce three 
phenotypes, apoE3-d, apoE3-nd, and apuE3-n, corresponding to the low, intermediate, and 
high ratios. Ghiselli et al. (Science 214: 1239-1241,1981) studied a black kindred with type 
III HLP due to deficiency of apolipoprotein E. No plasma apolipoprotein E could be detected. 
10 Other families with type III HLP have had increased amounts of an abnormal apoE. In 

addition, the patients of Ghiselli et al. (1981) had only mild hypertriglyceridemia, increased 
LDL cholesterol, and a much higher ratio of VLDL cholesterol to plasma triglyceride than 
reported in other type III HLP families. The proband was a 60-year-old woman with a 10- 
year history of tuberoerupftve xanthomas of the elbows and knees, a 3-year history of angina 
1 5 pectoris, and 80% narrowing of the first diagonal coronary artery by arteriography. Her father 
had xanthomas and died at age 62 of myocardial infarction. Her mother was alive and well at 
age 86. Three of 7 sibs also had xanthomas; her 2 offspring had no xanthomas. The evidence 
suggests that apoE is important for the catabolism of chylomicron fragments. The affected 
persons in the family studied by Ghiselli et al. (1981) had plasma levels of apoE less than 
20 0.05 mg/dl by radioimmunoassay, and no structural variants of apoE were detected by 

immunobtot of plasma or VLDL separated by 2-dimensional gel electrophoresis. Anchors et 
al. (Biochem. Biophys. Res. Commun. 134: 937-943, 1986) reported that the apoE gene was 
present in the apoE-deficient patient and that there were no major insertions or deletions in 
the gene by Southern blot analysis. Blood monocyte-macrophages isolated from a patient 
25 contained levels of apoE mRNA 1 to 3% of that present in monocyte-macrophages isolated 

from normal subjects. The mRNA from the patient appeared to be of normal size. Anchors et 
al. (1986) suggested that the decreased apoE mRNA might be due to a defect in 
transcription or processing of the primary transcript or to instability of the apoE mRNA. The 
decreased plasma level of apoE resulted in delayed clearance of remnants of triglyceride-rich 
30 lipoproteins, hyperlipidemia, and the phenotype of type III HLP. In the kindred with 
apolipoprotein E deficiency studied by Ghiselli et al. (1981), the defect was shown by 
Cladaras et al. (J. Biol. Chem. 262: 2310-2315,1987) to involve an acceptor splice site 
mutation in intron 3 of the APOE gene (1 07741 .0005). ApoE, a main apoprotein of the 

chylomicron, binds to a specific receptor on liver cells and peripheral cells. The E2 variant 
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binds less readily. A defect in the receptor for apoE on liver and peripheral cells might also 
lead to dysbetalipoproteinemia, but such has not been observed. Weisgraber et al. (Biol. 
Chem. 257: 2518-2521,1982) showed that human E apoprotein of the E2 form, which 
contains cysteine (rather than arginine) at both of the 2 variable sites, binds poorly with cell 
5 surface receptors; whereas E3 and E4 bind well. They postulated that a positively charged 
residue at variable site B is important for normal binding. To test the hypothesis, they treated 
E2 apoE with cysteaniine to convert cysteine to a positively charged lysine analog. This 
resulted in a marked increase in the binding activity of the E2 apoE. Although nearly every 
type III hyperlipoproteinemic person has the E2/E2 phenotype, 95 to 99% of persons with 

10 this phenotype do not have type III HLP nor do they have elevated plasma cholesterol levels. 
Rail et al. (J. Clin. Invest. 72: 1288-1297,1983) showed that apoE2 of hypo-, normo-, and 
hypercholesterolemic subjects showed the same severe functional abnormalities. Thus, 
factors in addition to the defective receptor binding activity of the apoE2 are necessary for 
manifestation of type III HLP. A variety of factors exacerbate or modulate type III. In 

1 5 women, it most often occurs after the menopause and in such patients is particularly sensitive 
to estrogen' therapy. Hypothyroidism exacerbates type III and thyroid hormone is known to 
enhance receptor-mediated lipoprotein metabolism. Obesity, diabetes and age are associated 
with increased hepatic synthesis of VLDL and/or cholesterol; occurrence of type III in E2/E2 
persons with these factors may be explained thereby. Furthermore, the defect in familial 

20 combined HLP (144250), which is, it seems, combined with E2/E2 in the production of type 
III (Utermann et al., 1979; Hazzard et al., 1981), may be hepatic overproduction of 
cholesterol and VLDL. As pointed out by Brown and Goldstein (J. Clin. Invest. 72: 743- 
747,1983), familial hypercholesterolemia (FH) is a genetic defect of the LDL receptor 
(LDLR; 143890), whereas familial dysbetalipoproteinemia is a genetic defect in a ligand. The 

25 puzzle that all apoE2/2 homozygotes do not have extremely high plasma levels of IDL and 
chylomicron remnants (apoE-containing lipoproteins) may be solved by the observation that 
the lipoprotein levels in these patients are exquisitely sensitive to factors that reduce hepatic 
LDL receptors, e.g., age, decreased levels of thyroid hormone and estrogen, and the genetic 
defect of FH. Presumably, high levels of hepatic LDL receptors can compensate for the 

30 genetic binding defect of E2 homozygotes. Gregg et al. (Lancet I: 353,1983) suggested that 

apoE4 is associated with severe type V hyperlipoproteinemia in a manner comparable to the 

association of apoE2 with type III. Vogel et al. (Proc. Nat. Acad. Sci. 82: 8696-8700, 1985) 

showed that large amounts of apoE can be produced by E. coli transformed with a plasmid 

containing a human apoE cDNA. The use in studies of structure-function relationships 
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through production of site-specific mutants was noted. Wardell et al. (J. Biol. Chem. 264: 
21205-21210,1989) demonstrated that the defect is a 7-amino acid insertion that represents a 
tandem repeat of amino acid residues 121-127 resulting in the norma! protein having 306 
amino acids rather than the normal 299. Schaefer et al. (J. Clin. Invest. 78: 1206-1219,1986) 
5 described a unique American black kindred with premature cardiovascular disease, 
tuberoeruptive 'xanthomas, and type Hi HLP associated with familial apolipoprotein E 
deficiency. Four homozygous had marked increases in cholesleiol-i icli, very low density 
lipoproteins and intermediate density lipoproteins (IDL). Homozygotes had only trace 
amounts of plasma apoE, and accumulations of apoB-48 (107730) and apoA-4 (107690) in 

10 VLDL, IDL, and low density lipoproteins. Obligate heterozygotes generally had normal 

plasma lipids and mean plasma apoE concentrations that were 42% of normal. The findings 
indicated that apoE is essential for the normal catabolism of triglyceride-rich lipoprotein 
constituents. It had been shown that cultured peripheral blood monocytes synthesized low 
amounts of 2 aberrant forms of apoE mRNA but produced no immunoprecipitable forms of 

15 apoE. The expression studies were done comparing the normal and abnormal APOE genes 
transfected into mouse cells in combination with the mouse metailothionein I promoter. 
Bersot et al. (J. Clin. Invest. 72: 1024-1033,1983) studied atypical dysbetalipoproteinemia 
characterized by severe hypercholesterolemia and hypertriglyceridemia, xanthomatosis, 
premature vascular disease, the apoE3/3 phenotype (rather than the classic E2/2 

20 phenotype), and a preponderance of beta-VLDL. They showed that the beta-VLDL from 
these subjects stimulated cholesteryl ester accumulation in mouse peritoneal macrophages. 
They suggested that the accelerated vascular disease results from this uptake by macrophages 
which arc converted into the foam cells of atherosclerotic lesions. Smit et al. (Clin. Genet. 32: 
335-341,1987) described 3 out of 41 Dutch dysbetalipoproteinemic patients who were 

25 apparent E3/E2 heterozygotes rather than the usual E2/E2 homozygotes. All 3 genetically 

unrelated patients showed an uncommon E2 allele that contained only 1 cysteine residue. The 
uncommon allele cosegregated with familial dysbetalipoproteinemia which in these families 
seemed to behave as a dominant. Smit et al. (1990) showed that these 3 unrelated patients had 
E2(lysl46-to-gln). Eto et al. (Clin. Genet. 36: 183-188,1989) presented data from Japan 

30 indicating that both the E2 allele and the E4 allele are associated with an increased risk of 

ischemic heart disease as compared with the E3 allele. Boerwinkle and Utermann (Am. J. 

Hum. Genet. 42: 104-1 12,1988) studied the simultaneous effect of apolipoprotein E 

polymorphism on apolipoprotein E, apolipoprotein B, and cholesterol metabolism. Since both 

apoB and apoE bind to the LDL receptor and since the different isoforms show different 
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binding affinity, these effects are not unexpected. Subjects with typical 
dysbetaiipoproteinemia are homozygous for an amino acid substitution in apoE at residue 158 
(107741.0001). Chappell (. Clin. Invest. 84: 1906-1915,1989) studied the binding properties 
of lipoproteins in 9 subjects with dysbetaiipoproteinemia who were either homozygous or 
5 heterozygous for substitutions at atypical sites: at residue 142 in 6, at 145 in 2, and at 146 in 
I . in 5 of 19 Australian men, aged 30 to 50, who were referred tor coronary angioplasty 
(26%), van Bockxmeer and Mamoiie (Lancel 340: 879-880,1992) observed homozygosity for 
E4. This represented a 16-fold increase compared with controls. Payne et al. (Lancet 340: 
1350,1992), O'Malley and Illingworth (Lancet 340: 1350-1351,1992), and deKnijff et al. 

10 (Lancet 340: 1350-1351,1992) expressed doubts concerning a relationship between E4 and 
atherosclerosis. Feussner et al. (Am. J. Med. Genet. 65: 149-154,1996) reported a 20-year- 
old man witrra combination of type 111 hyperlipoproteinemia and heterozygous familial 
hypercholesterolemia (FH; 143890). Multiple xanthomas were evident on the elbows, 
interphalangeal joints and interdigital webs of the hands. Lipid-lowering therapy caused 

15 significant decrease of cholesterol and triglycerides as well as regression of the xanthomas. 
Flat xanthomas of the interdigital webs were also described in 3 out of 4 previously reported 
patients with combination of these disorders of lipoprotein metabolism. Feussner et al. ( 1 996) 
stated that these xanthomas may indicate compound heterozygosity (actually double 
heterozygosity) for type 111 hyperlipoproteinemia and FH. 

20 Saunders et al. (Neurology 43: 1467-1472,1993) reported an increased frequency of 

the E4 allele in a small prospective series of possible-probable AD patients presenting to the 
memory disorders clinic at Duke University, in comparison with spouse controls. Corder et 
al. (Science 261 : 921-923,1993) found that the APOE*E4 allele is associated with the late- 
onset familial and sporadic forms of Alzheimer disease. In 42 families with the late-onset 

25 form of Alzheimer disease (AD2; 1 043 10), the gene had been mapped to the same region of 
chromosome 19 as the APOE gene. Corder et al. (1993) found that the risk for AD increased 
from 20 to 90% and mean age of onset decreased from 84 to 68 years with increasing 
number of APOE*E4 alleles. Homozygosity for APOE*E4 was virtually sufficient to cause 
AD by age 80. Lannfelt et al. (Alzheimer Dis. Assoc. Disord. 9: 166-169,1995) compared 

30 allelic frequency of apolipoprotein E4 in 13 dizygotic twin pairs discordant for Alzheimer 

disease and found the expected increased frequency of the epsilon-4 allele in Alzheimer 

compared to healthy cotwins. In a well-known American kindred with late-onset Alzheimer 

disease, descended from a couple who immigrated to the United States from France in the 

18th century, Borgaonkar et al. (Lancet 342: 625,1993) found evidence confirming a dosage 
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effect of the E4 allele of 6 affected individuals; 4 E4/E4 homozygotes had onset in their 60s, 
whereas 2 E4/E3 heterozygotes had onset at ages 77 and 78, respectively. Apolipoprotetn E is 
found in senile plaques, congophilic angiopathy, and neurofibrillary tangles of Alzheimer 
disease. Strittmatter et ah (Proc. Nat. Acad. Sci. 90: 1977-1981,1993) compared the binding 
5 of synthetic amyloid beta peptide to purified APOE4 and APOE3, the most common 

isoforms. Both isoforms in oxidized form bound the amyloid beta peptide; however, binding 
to APOE4 was observed in minutes, whereas binding to APOE3 required hours. Strittmatter 
et al. (1993) concluded that binding of amyloid beta peptide by oxidized apoE may determine 
their sequestration and that isoform -specific differences in apoE binding or oxidation may be 

10 involved in the pathogenesis of the lesions of Alzheimer disease. In a study of 91 patients 
with sporadic Alzheimer disease and 74 controls, Poirier et al. (Lancet 342: 697-699,1993) 
found a significant association between E4 and sporadic AD. The association was more 
pronounced in women. Scott (1993) pointed to the need for caution in the application of 
knowledge gained through screening of E4 in relation to this very common disorder. Tn a 

15 case-control study of 338 centenarians compared with adults aged 20 to 70 years of age, 
Schachter et al. (Lancet 342: 696,1994) found that the E4 allele of apoE, which promotes 
premature atherosclerosis, was significantly less frequent in centenarians than in controls (p = 
less than 0.001), while the frequency of the E2 allele, associated previously with types III 
and IV hyperlipidemia, was significantly increased (p = less than 0.01). Talbot et al. (Lancet 

20 343: 1432-1433,1994) presented data suggesting that the E2 allele may confer protection 

against Alzheimer disease and that its effect is not simply the absence of an E4 allele. Corder 
et al. (Nature Genet. 7: 180-184,1994) presented data demonstrating a protective effect of the 
E2 allele, in addition to the dosage effect of the E4 allele in sporadic AD. Although a 
substantial proportion (65%) of AD is attributable to the presence of E4 alleles, risk of AD is 

25 lowest in subjects with the E2/E3 genotype, with an additional 23% of AD attributable to the 
absence of an E2 allele. The opposite actions of the E2 and E4 alleles were interpreted by 
Corder et al. (1994) to provide further support for the direct involvement of APOE in the 
pathogenesis of AD. Sanan et al. (J. Clin. Invest. 94: 860-869,1994) demonstrated that the 
E4 isoform binds to the beta amyloid (A-beta) peptide more rapidly than the E3 isoform. 

30 Soluble SDS-stable complexes of E3 or E4, formed by coincubation with the A-beta peptide, 

precipitated after several days of incubation at 37 degrees C, with E4 complexes precipitating 

more rapidly than E3 complexes. 

Hyman et al. (Arch. Neurol. 53: 215,1996) demonstrated homozygosity for the E4 

genotype in an 86-year-old man with no history of neurologic disease and whose autopsy did 
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not reveal any neurofibrillary tangles and only rare mature senile plaques. This suggested to 
the authors that inheritance of apoE4 does not necessarily result in the development of 
dementia or Alzheimer disease. Myers et al. (Neurology 46: 673-677, 1 996) examined the 
association of apolipoprotein E4 with Alzheimer disease and other dementias in 1,030 elderly 
5 individuals in the Framingham Study cohort. They found an increased risk for Alzheimer 

disease as well as other dementias in patients who were homozygous or heterozygous tor E4. 
However they pointed out that most apoE4 carriers do not develop dementia and about one- 
half of Alzheimer disease is not associated with apoE4. Kawamata et al. (J. Neurol. 
Neurosurg. Psychiat. 57: 1414-1416,1994) examined the E4 frequency in 40 patients with 

10 late-onset sporadic Alzheimer disease, 13 patients with early-onset sporadic Alzheimer 

disease, 19 patients with vascular dementia, and 49 nondemented control subjects. In the late- 
onset sporadic Alzheimer group, the allele frequency was 0.25, considerably higher than the 
frequency in controls, 0.09. Tn contrast, there was no increased frequency in early-onset 
sporadic Alzheimer disease or in patients with vascular dementia. Olichney et al. (Neurology 

15 47: 190-196,1996) found that the apolipoprotein E4 allele is strongly associated with 

increased neuritic plaques but not neocortical or fibrillary tangles in both Alzheimer disease 
and the Lewy body variant. Greenberg et al. (Ann. Neurol. 38: 254-259,1995) found that the 
presence of apolipoprotein E4 increased the odds ratio for moderate or severe cerebral 
amyloid angiopathy significantly, even after controlling for the presence of Alzheimer 

20 disease. In a postmortem study, Greenberg et al. (Neurology 50: 961-965,1998) found an 

association between apolipoprotein E2 and vasculopathy in cerebral amyloid angiopathy. Of 
75 brains with complete amyloid replacement of vessel walls, only 23 had accompanying 
signs of hemorrhage in cracks of the vessel wall. The frequency of apolipoprotein E2 was 
significantly higher in the group with vasculopathy. The authors suggested that 

25 apolipoprotein E2 and E4 might promote hemorrhage through separate mechanisms: E4 by 
enhancing amyloid deposition and E2 by promoting rupture. O'Donnell et al. (New Eng. J. 
Med. 342: 240-245,2000) identified a specific apolipoprotein E genotype as a risk factor for 
early recurrence of cerebral amyloid angiopathy: carriers of the E2 (107741.0001) or E4 
(107741.0016) allele had an increased risk for early recurrence compared to individuals with 

30 the E3/E3 (107741.0015) genotype. Kawamata et al. (1994) speculated that the lower 

magnitude of the raised frequency of E4 in the Japanese group compared to that of North 
American families may be due to a lower E4 frequency in the normal Japanese population 
and lower morbidity from Alzheimer disease in Japan. Nalbantoglu et al. (Ann. Neurol. 36: 
889-895, 1994) performed apolipoprotein analysis on 1 13 postmortem cases of sporadic 



Alzheimer disease and 77 control brains in Montreal. In this population, the odds ratio 
associating E4 with Alzheimer disease was 15.5 and the population attributable risk was 0.53. 
Yoshizawa et al. (Ann. Neurol. 36: 656-659,1994) examined the apolipoprotein genotypes in 
83 Japanese patients with Alzheimer disease. They found a significant increase in apoE4 
5 frequency in late-onset sporadic Alzheimer disease and a mild increase of apoE4 frequency in 
late- and early-onset familial Alzheimer disease. In contrast, they round no association 
between apo£4 and early-onset sporadic Alzheimer disease. Lucotte el al. (Ann. Neurol. 36: 
681-682,1994) examined the apoE4 frequency in 132 French patients with onset of 
Alzheimer disease after 60 years of age. They found that homozygosity for the E4 allele was 

10 associated with a younger age of disease occurrence than was heterozygosity or absence of 
the E4 allele. Osuntokun et al. (Ann. Neurol. 38: 463-465,1995) found no association 
between E4 and Alzheimer disease in elderly Nigerians, in contrast to the strong association 
reported in their previous study of African Americans in Indianapolis. Levy-Lahad et al. 
(Ann. Neurol. 38: 678-680,1995) found that the epsilon 4 allele did not affect the age of onset 

1 5 in either Alzheimer disease type 4 present in Volga Germans (600753) or Alzheimer disease 
type 3 (1043 1 1). This suggested to them that some forms of early onset tamilial Alzheimer 
disease are not influenced by the apolipoprotein E system. Bennett et al. (Am. J. Med. Genet. 
60: 1-6,1995) examined the APOE genotype in family history-positive and family history- 
negative cases of Alzheimer disease and found a distortion of the APOE allele frequencies 

20 similar to those with previous studies. However, they also examined the allele distribution of 
at-risk sibs and found an excess of the E4 allele which did not differ from that of affected 
sibs. In these families, they found no evidence for linkage between the APOE4 locus and 
Alzheimer disease. They concluded that the APOE locus is neither necessary nor sufficient to 
cause Alzheimer disease and speculated that it may modify the preclinical progression, and 

25 therefore the age of onset, in people otherwise predisposed to develop Alzheimer disease. 
Head injury is an epidemiologic risk factor for Alzheimer disease and deposition of A-beta 
occurs in approximately one-third of individuals dying after severe headinjury. Nicoll et al. 
(Nature Med. 1: 135-137, 1995) found that the frequency of A POE4 in individuals with A- 
beta deposition following head injury (0.52) was higher than in most studies of Alzheimer 

30 disease, while in those head-injured individuals without A-beta deposition, the APOE4 

frequency (0.16) was similar to controls without Alzheimer disease (P = less than 0.00001). 
Thus, environmental and genetic risk factors for Alzheimer disease may act additively. In a 
prospective study of 69 patients with severe blunt trauma to the head, Friedman et al. 
(Neurology 52: 244-248,1999) found an odds ratio of 5.69 for more than 7 days 
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ofunconsciousness and 13.93 for a suboptimal neurologic outcome at 6 months for 
individuals with an APOE4 allele compared to those without that allele. In a review of 
apolipoprotein E and Alzheimer disease, Strittmatter and Roses (Proc. Nat. Acad. Sci. 90: 
1977-1981,1995) pointed out that isoform-speciflc differences have been identified in the 
5 binding of apoE to the microtubule-associated protein tau (157140), which forms the paired 
helical filament and neurofibrillary tangles, and to amyloid beta peptide (104760), a major 
component of the neuritic plaque. identification of apoE in the cytoplasm of human neurons 
and isofornvspecific binding of apoE to the microtubule-associated protein tau and MAP-2 
(157130) make it possible that apoE may affect microtubule function in the Alzheimer brain. 

10 Blennow et al. (Neuroreport 5: 2534-2536,1994) demonstrated a significant reduction of CSF 
apolipoprotein E in Alzheimer disease compared to that of controls. They suggested that the 
increased fertilization of apolipoprotein E lipid complexes in the brain in Alzheimer disease 
may explain the low CSF concentration. 

The observation that the APOE4 allele is neither necessary nor sufficient for the 

15 expression of AD emphasizes the significance of other environmental or genetic factors that, 
either in conjunction with APOE4 or alone, increase the risk of AD. Kamboh et al. (Nature 
Genet. 10: 486-488,1995) noted that among the candidate genes that might affect the risk for 
Alzheimer disease is alpha- 1-antichymotrypsin (AACT; 107280) because, like APOE 
protein, AACT binds to beta-amyloid peptide with high affinity in the filamentous deposits 

20 found in the AD brain. Additionally, it serves as a strong stimulatory factor in the 

polymerization of beta-amyloid peptide into amyloid filaments. Kamboh et al. (Am. J. Hum. 
Genet. 58: 574-584,1995) demonstrated that a common polymorphism in the signal peptide 
of AACT (107280.0005) confers a significant risk for AD and that the APOE4 gene dosage 
effect associated with AD risk is significantly modified by the AACT polymorphism. They 

25 identified the combination of the AACT 'AA' genotype with the APOE4/4 genotype as a 

potential susceptibility marker for AD, as its frequency was 1/17 in the AD group compared 
to 1/313 in the general population controls. It is noteworthy that one form of Alzheimer 
disease (designated Alzheimer type 3, 10431 1), like AACT, maps to I4q; however, AACT 
and AD3 are located at somewhat different sites on 14q. Tang et al. (1996) compared relative 

30 risks by APOE genotypes in a collection of cases and controls from 3 ethnic groups in a New 

York community. The relative risk for Alzheimer disease associated with APOE4 

homozygosity was increased in all ethnic groups: African American RR = 3.0; Caucasian RR 

= 7.3; and Hispanic RR = 2.5 (compared with the RR with APOE3 homozygosity). The risk 

was also increased for APOE4 heterozygous Caucasians and Hispanics, but not for African 
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Americans. The age distribution of the proportion of Caucasian and Hispanics without AD 
was consistently lower for APOE4 homozygous and APOE4 heterozygous individuals than 
for those with other APOE genotypes. In African Americans this relationship was observed 
only in APOE4 homozygotes. Differences in risk among APOE4 heterozygous African 
5 Americans suggested to the authors that other genetic or environmental factors may modify 
the effect of APOE4 in some populations. In a study of 85 Scottish persons with early onset 
Alzheimer disease, St Clair et al. (J. Med. Genet. 32: 642-644,1995) found highly significant 
enrichment for both homozygous and heterozygous APOE epsilon-4 allele carriers in both 
familial and sporadic cases with a pattern closely resembling that in late onset AD. As 

10 reviewed earlier, the APOE4 allele is associated with sporadic and late -onset familial 
Alzheimer disease. Gene dose has an effect on risk of developing AD, age of onset, 
accumulation of senile plaques in the brain, and reduction of choline acetyltransferase 
(1 18490) in the hippocampus of AD patients. Poirier et al. (Proc. Nat. Acad. Sci. 92: 12260- 
12264,1 995) examined the effect of APOE4 allele copy number on pre- and postsynaptic 

15 markers of cholinergic activity. APOE4 allele copy number showed an inverse relationship 
with residual brain CHAT activity and nicotinic receptor binding sites in both the 
hippocampal formation and the temporal cortex of AD subjects. AD subjects lacking the 
APOE4 allele showed CHAT activities close to or within the age-matched normal control 
range. Poirier et al. (1995) then assessed the effect of the APOE4 allele on cholinomimetic 

20 drug responsiveness in 40 AD patients who completed a double-blind, 30-week clinical trial 
of the cholinesterase inhibitor tacrine. Results showed that more than 80% of APOE4- 
negative AD patients showed marked improvement after 30 weeks, whereas 60% of APOE4 
carriers had poor responses. Polvikoski et al. (New Eng. J. Med. 333: 1242-1247,1995) 
reported on an autopsy study involving neuropathologic analysis and DNA analysis of frozen 

25 blood specimens performed in 92 of 271 persons who were at least 85 years of age, who had 
been living in Vantaa, Finland, on April 1, 1991, and who had died between that time and the 
end of 1993. All subjects had been tested for dementia. Apolipoprotein E genotyping was 
done with a solid r phase minisequencing technique. The percentage of cortex occupied by 
methenamine silver-stained plaques was used as an estimate of the extent of beta-amyloid 

30 protein deposition. They found that the APOE4 allele was significantly associated with 

Alzheimer disease. Even in elderly subjects without dementia, the apolipoprotein E4 

genotype was related to the degree of deposition of beta-amyloid protein in the cerebral 

cortex. Reiman et al. (New Eng. J. Med. 334: 752-758,1996) found that in late middle age, 

cognitively normal subjects who were homozygous for the APOE4 allele had reduced 
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glucose metabolism in the same regions of the brain as in patients with probable Alzheimer 

disease. These findings provided preclinical evidence that the presence of the APOE4 allele is 

a risk factor for Alzheimer disease. Positron-emission tomography (PET) was used in these 

studies; Reiman et al. (1996) suggested that PET may offer a relatively rapid way of testing 

5 treatments to prevent Alzheimer disease in the future, in late-onset familial AD, women have 

a significantly higher risk of developing the disease than do men. Studying 58 iate-onset 

familial AD kindreds, Payaini et al. (Am. J. Hum. Genei. 58: 803-81 1,1996) detected a 

significant gender difference for the APOE4 heterozygous genotype. In women, APOE4 

heterozygotes had higher risk than those withoutAPOE4; there was no significant difference 

1 0 between APOE4 heterozygotes and APOE4 homozygotes. In men, APOE4 heterozygotes had 

lower risk than APOE4 homozygotes; there was no significant difference between APOE4 

heterozygotes and those without APOE4. A direct comparison of APOE4 heterozygous men 

and women revealed a significant 2-fold increased risk in women. These results were 

corroborated in studies of 15 autopsy-confirmed AD kindreds from the National Cell 

1 5 Repository at Indiana University Alzheimer Disease Center. Mahley (Science 240: 622-630, 

1988) provided a review documenting the expanding role of apoE as a cholesterol transport 

protein in cell biology. The pronounced production and accumulation of apoE in response to 

peripheral nerve injury and during the regenerative process indicates, for example, that apoE 

plays a prominent role in the redistribution of cholesterol to the neurites for membrane 

20 biosynthesis during axon elongation and to the Schwann cells for myelin formation. Poirier 

(Trends Neurol. Sci. 17: 525-530, 1994) reviewed the coordinated expression of apoE and its 

receptor, the apoE/apoB LDL receptor (143890), in the regulation of transport of cholesterol 

and phospholipids during the early and intermediate phases of reinnervation, both in the 

peripheral and in the central nervous system. He proposed that the linkage of the E4 allele to 

25 Alzheimer disease (1 04300) may represent dysfunction of the lipid transport system 

associated with compensatory sprouting and synaptic remodeling central to the Alzheimer 

disease process. Tomimoto et al. (Acta Neuropath. 90: 608-614,1995) found only 3 cases 

with focal accumulation of apolipoprotein E in dystrophic axons and accompanying 

macrophages in 9 cases of cerebral vascular disease and 4 control subjects. The results 

30 suggested to the authors that apolipoprotein E may have a role in recycling cholesterol in 

other membrane components in the brain, but that this phenomenon is restricted to the 

periphery of infarctions and may be less prominent than in the peripheral nervous system. 

Egensperger et al. (Biochem. Biophys. Res. Commun. 224: 484-486,1996) determined the 

apoE allele frequencies in 35 subjects with neuropathologically confirmed Lewy body 
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parkinsonism with and without concomitant Alzheimer lesions, 27 patients with AD, and 54 
controls. They concluded that the apoE4 allele does not function as a risk factor which 
influences the development of AD lesions in PD. In aggregate, the association studies on 
apoE in Alzheimer disease suggest epsilon-4 accelerates the neurodegenerative process in 
5 . Alzheimer disease. However, in 3 independent studies, Kurz et al. (Neurology 47: 440- 

443,1996), Growdon et al. (Neurology 47: 444-448,1996), and Asada et al. (Neurology 47: 
603 only 1996) found no differences in the clinical rate of decline of newly diagnosed 
Alzheimer disease patients with or without the epsilon-4 allele. Bickeboller et al. (Am. J. 
Hum. Genet. 60: 439-446,1997) confirmed the increased risk for AD associated with the 
10 APOE4 allele in 417 patients compared with 1,030 control subjects. When compared to the 
APOE3 allele, the authors demonstrated an increased risk associated with the APOE4 allele 
(odds ratio = 2.7) and a protective effect of the APOE2 allele (odds ratio = 0.5). An effect of 
E4 allele dosage on susceptibility was confirmed: the odds ratio of E4/E4 versus E3/E3 = 
1 1.2; odds ratio of E3/E4 versus E3/E3 = 2.2. In E3/E4 individuals, sex-specific lifetime risk 
1 5 estimates by age 85 years (i.e., sex-specific penetrances by age 85 years) were 0.14 for men 
and 0.17 for women. Houiden et al. (Am. J. Med. Genet. 81:1 17-121,1998) found that the 
APOE genotype is only a risk factor for early-onset AD families with no lesion detectable in 
the presenilin or APP gene. Meyer et al. (Nature Genet. 1 9: 321-322,1998) presented data 
on an elderly population which suggested that apoE genotype influences the age-specific risk 
20 of Alzheimer disease but that, regardless of apoE genotype, more than half of the population 
will not develop AD by age 100. ApoE genotype did not appear to influence whether subjects 
will develop AD, but the study did confirm that the apoE4 alleles influence when susceptible 
individuals will develop AD. The findings could be explained by a gene or genes 
independent of apoE that condition vulnerability. Wiebusch et al. (Hum. Genet. 104: 158- 
25 163,1999) conducted a case-control study of 135 pathologically confirmed AD cases and 70 
,non-AD controls (age of death greater than or equal to 60 years) in whom they genotyped for 
APOE epsilon-4 and BCHE-K (177400.0005). The allelic frequency of BCHE-K was 0.13 in 
controls and 0.23 in cases, giving a carrier odds ratio of 2. 1 (95% confidence interval (CI) 
,1 .1 -4.1) for BCHE-K in confirmed AD. In an older subsample of 27 controls and 89 AD 
30 cases with ages of death greater than or equal to 75 years, the carrier odds ratio increased to 
4.5 (95% CI 1.4-15) for BCHE-K. The BCHE-K association with AD became even more 
prominent in carriers of APOE epsilon-4. Only 3 of 1 9 controls compared with 39 of 81 cases 
carried both, giving an odds ratio of 5.0 (95% CT 1 .3-19) for BCHE-K carriers within APOE 
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epsilon-4 carriers. The authors concluded that the BCHE-K polymorphism is a susceptibility 
factor for AD and enhances the AD risk from APOE epsilon-4 in an age-dependent manner. 

Saunders et al. (Lancet 342: 710-71 1,1993) found no association of E4 with other 
amyloid-forming diseases, i.e., Creutzfeldt-Jakob disease (CJD; 123400), familial 

5 amyloidotic polyneuropathy, and Down syndrome (190685). On the other hand, Amouyel et 
al. (Lancet 344: 131.5-13 18,1994) concluded that E4 is a major susceptibility factor tor CJD. 
They found a relative risk of CJD between subjects with at least one E4 allele and subjects 
with none to range between 1 .8 and 4.2, depending on the control group used. A variation in 
disease duration was also noted, depending on apoE genotype, with an increase in duration of 

10 illness in E2 allele carriers. Frisoni et al. (Stroke 25: 1703,1994) assessed the apoE allele 

frequency in 51 elderly control subjects, 23 subjects with vascular dementia, and 93 patients 
with Alzheimer disease. There was increased frequency of the E4 allele both in Alzheimer 
disease and in vascular dementia with respect to both elderly and young control subjects. 
There was no difference in the proportion of E2, E3, and E4 frequency in Alzheimer disease 

15 and vascular dementia patients. Slooter et aL (Lancet 348: 334 only, 1996) compared E4 allele 
frequency between 185 patients with Alzheimer disease and those with other types of 
dementia. The authors found little predictive value in distinguishing Alzheimer patients from 
those with other forms of dementia using APOE genotyping. In contrast, Mahieux et al. 
(Stroke 25: 1703-1704,1994) found an increase of E4 in Alzheimer disease, but not in 

20 vascular dementia. They speculated that the difference between their results and those of 
Frisoni et al. (1994) may be attributable to the small size of the groups or to the different 
mean ages of the populations that they studied. McCarron et al. (Neurology 53: 1308- 
131 1,1999) performed a metaanalysis that demonstrated a significantly higher frequency of 
E4 carriers in individuals with ischemic cerebrovascular disease than in control subjects 

25 (odds ratio, 1.73). Myers et al. (1996) examined the association of apolipoprotein E4 with 

Alzheimer disease and other dementias in 1,030 elderly individuals in the Framingham Study 
cohort. They found an increased risk for Alzheimer disease as well as other dementias in 
patients who were homozygous or heterozygous for E4. However they pointed out that most 
apoE4 carriers do not develop dementia and about one-half of Alzheimer disease is not 

30 associated with apoE4. Blesa et al. (Ann. Neurol. 39: 548-551, 1996) found an apoE epsilon- 
" 4 frequency of 0.315 in patients with age-related memory decline without dementia, similar 
to the 0.293 allele frequency found in an Alzheimer disease group. This contrasted to the 
frequency of 0.057 found in their control group. Payami et al. (Am. J. Hum. Genet. 60: 948- 
956,1997) reported the results of a prospective case-control study that enlisted 114 Caucasian 
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subjects who were physically healthy and cognitively intact at age 75 years and who were 
followed, for an average of 4 years, with neurologic, psychometric, and neuroimaging 
examinations. Excellent health at entry did not protect against cognitive decline. Incidence of 
cognitive decline rose sharply with age. E4 and a family history of dementia (independent of 
5 E4) were associated with an earlier age at onset of dementia. Subjects who had E4 or a family 
history of dementia had a 9-toid-higher age-specitic risk tor dementia than did those who had 
neither. From these observations, Payami el al. (1997) suggested that the rate of cognitive 
~ decline increases with age and that APOE and other familial/genetic factors influence the 

onset age throughout life. In a study of 79 patients with Parkinson disease, 22 of whom were 
10 demented, Marder et al. (Neurology 44: 1330-1331,1994) found that the E4 allele frequency 
vvas 0.13 in patients without dementia and 0.068 in those with dementia as opposed to a 
control value of 0.1 02. The authors concluded that the biologic basis for dementia in 
Parkinson disease differs from that of Alzheimer disease. Tabaton et al. (Neurology 45: 
1764-1765,1995) found that, although apo lipoprotein E immunoreactivity was found to be 
15 associated with neurofibrillary tangles in an autopsy study of 1 2 patients with progressive 

supranuclear palsy (601 104), the apolipoprotein E allele frequency was similar to that of age- 
matched controls. Farrer et al. (Exp. Neurol. 136: 162-170,1995) demonstrated that the 
number of epsilon-4 alleles was inversely related to the age at onset of Pick disease (1 72700). 
Their results suggested that epsjlon-4 may be a susceptibility factor for dementia and not 
20 specifically for AD. Mui et al. (Ann. Neurol. 38: 460-463,1995) found no association 

between apolipoprotein E4 and the incidence or the age of onset of sporadic of autosomal 
dominant amyotrophic lateral sclerosis (105400). Garlepp et al. (Ann. Neurol. 38: 957- 
959,1995) found an increased frequency of the epsilon 4 allele in patients with inclusion body 
myositis (147421) compared with that in patients with other inflammatory muscle diseases or 
25 that in the general population. In a study of apoE genotypes in schizophrenic patients coming 
to autopsy, Harrington et al. (Neurosci. Lett. 202: 101-104, 1995) found that schizophrenia is 
associated with an increased E4 allele frequency. The E4 allele frequency in schizophrenia 
was indistinguishable from that found in either Alzheimer disease or Lewy body dementia 
(127750). From the age range at autopsy (from 19 to 95 years), they determined that the 
30 epsilon-4 frequency was not associated with increased age. Betard et al. (Neuroreport 5: 
1893-1896,1994) analyzed allele frequencies of apoE in 166 autopsied French-Canadian 
\ patients with dementia. The E4 frequency was highest in Lewy body dementia (0.472); 

presenile Alzheimer disease (0.405); senile Alzheimer disease (0.364); and Alzheimer disease 

with cerebrovascular disease (0.513). In contrast, the E4 allele frequency was 0.079 in 

181 




autopsied cases of individuals with vascular dementia but no changes of Alzheimer disease. 
Subjects with vascular dementia demonstrated an increased relative E2 allele frequency of 
0.21 1 compared to 0. 144 in elderly controls. In contradistinction to the findings of Betard et 
al. (1994), Lippa et al. (Neurology 45: 97-103,1995) found much lower frequency of E4, 
5 0.22, when they were careful to exclude Lewy body patients that had concurrent Alzheimer 
disease by the Cerat criterion. They did, however, tind that a neuntic degeneration in CA2-3 
was slightly greater in those Lewy body disease patients with the apoE4 allele than those with 
the E3/3 genotype. Flyman et al. (Proc. Nat. Acad. Sci. 92: 3586-3590,1995) found that senile 
plaques in the Alzheimer disease of Down syndrome were abnormally large, whereas those of 

10 APOE4-related Alzheimer disease were unusually numerous. The findings suggested that the 
pathology in Down syndrome is due to increased amyloid production and deposition, whereas 
that in APOE4, disease is related to an increased probability of senile plaque initiation. 
Royston et al. (Neuroreport 5: 2583-2585,1994) assessed the apoE genotype in elderly Down 
syndrome patients and found that the epsilon-2 variant was associated both with increased 

1 5 longevity and a significantly decreased frequency of Alzheimer-type dementia. They noted 
that none of their elderly Down patients was homozygous for the epsilon-4 allele. In a case- 
control study of apoE genotypes in Alzheimer disease associated with Down syndrome, van 
Gool et al. (Ann. Neurol. 38: 225-230, 1 995) showed that the frequencies of apoE type 2, 3, 
or 4 were not significantly different in Down syndrome cases with Alzheimer disease 

20 compared with aged-matched Down syndrome controls. The apoE 4 frequency in Down 

syndrome cases with Alzheimer disease was significantly lower than in any other Alzheimer 
disease populations studied thus far, suggesting that apoE4 does not significantly affect the 
pathogenesis of Alzheimer disease in Down syndrome patients. Kehoe et al. (J. Med. Genet. 
36: 108-1 1 1,1999) showed that the APOE epsilon-2/epsilon-3 genotype is associated with 

25 significantly earlier age of onset of Huntington disease (143100) in males than in females. 
This sex difference was not apparent for any other APOE genotypes. 

Olaisen et al. (Hum. Genet. 62: 233 236,1982) found linkage of C3 (120700) and 
apoE with a lod score of 3.00 in males at a recombination fraction of 1 3%. Since the C3 locus 
is on chromosome 19, apoE can be assigned to that chromosome also. The authors stated that 

30 preliminary evidence suggested that the apoE locus is close to the secretor locus (182100). 
Berg et al. (Cytogenet. Cell Genet. 37: 417,1984) studied apoE-C3 linkage with a C3 
restriction fragment length polymorphism. Low positive lod scores were found when 
segregation was from a male (highest score at recombination fraction 0. 1 7). Using DNA 
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chromosome 19 by Southern blot analysis of DNA from human-rodent somatic cell hybrids. 
Humphries et al. (Clin. Genet. 26: 389-396,1984) used a common TaqI RFLP near the 
APOC2 gene to demonstrate close linkage to APOE in 7 families segregating for APOE 
protein variants. No recombination was observed in 20 opportunities. Apparent linkage 
5 disequilibrium was observed. On the other hand, Houlston et al. (Hum. Genet. 83: 364- 

368,1989), using a robust PCR-based method tor apoE genotyping, round no strong linkage 
disequilibrium between the APOE and APOC2 loci. Gedde-Dahl et al. (Hum. Genet. 67: 178- 
182,1984) found linkage between Se and APOE with a peak lod score of 3.3 at recombination 
fraction of 0.08 in males and 136 at 0.22 in females, and linkage between APOE and Lu with 

10 a lod score 4.52 at zero recombination (sexes combined). The C3-APOE linkage gave lod 
score 4.00 at theta 0.1 8 in males and 0.04 at theta 0.45 in females. Triply heterozygous 
families confirmed that APOE is on the Se side and on the Lu side of C3. Lusis et al. (Proc. 
Nat. Acad. Sci. 83: 3929-3933,1986) used a reciprocal whole arm translocation between the 
long arm of 19 and the short arm of chromosome 1 to map APOC1, APOC2, APOE and GPT 

1 5 to the long arm and LDLR, C3 and PEPD to the short arm. Furthermore, they isolated a 

single lambda phage that carried both APOC1 and APOE separated by about 6 kb of genomic 
DNA. Since family studies indicate close linkage of APOE and APOC2, the 3 must be in a 
cluster on 19q. 

Because apolipoprotein E is a ligand for receptors that clear remnants of chylomicrons and 
20 very low density lipoproteins, lack of apoE would be expected to cause accumulation in 
plasma of cholesterol-rich remnants whose prolonged circulation should be atherogenic. 
Zhang et al. (Science 258: 468-471,1992) demonstrated that this was indeed the case: apoE- 
deficient mice generated by gene targeting (Piedrahita et al., Proc. Nat. Acad. Sci. 89:4471- 
4475, 1992) had 5 times normal plasma cholesterol and developed foam cell-rich depositions 
25 in their proximal aortas by age 3 months. These spontaneous lesions progressed and caused 
severe occlusion of the coronary artery ostium by 8 months. Plump et al. (Cell 71 :343- 
353,1992) independently found the same in apoE-deficient mice created by homologous 
recombination in ES cells. The findings in the mouse model are comparable to those in 3 
human kindreds with inherited apoE deficiency (Ghiselli et al., Science 214: 1239-1241, 
30 198 1 ; Mabuchi et al., Metabolism 38: 115-1 19, 1989; Kurosaka et al., Atherosclerosis 88: 15- 
20, 1991). Commenting on the articles of Plump et al. (1992) and Zhang et al. (1992), Brown 
and Goldstein (Cell 71: 187-188,1992) pointed out that molecular genetics has given us the 
opportunity to satisfy Koch's postulates for multifactorial metabolic diseases. Further use of 
the apoE gene-targeted mice was made by Linton et al. (Science 267: 1034-1037,1995), who 
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showed that the severe hyperlipidemia and atherosclerosis in these mice could be prevented 

by bone marrow transplantation. Although the majority of apoE in plasma is of hepatic 

origin, the protein is synthesized by a variety of cell types, including macrophages. Because 

macrophages derive from hematopoietic cells, bone marrow transplantation seemed a 

5 possible therapeutic approach. ApoE-deficient mice given transplants of normal bone marrow 

showed apoE in the serum and a normalization of serum cholesterol levels. Furthermore, they 

showed virtually complete protection from diet-induced atherosclerosis. To unravel the 

metabolic relationship between apoE and apoCl in vivo, van Ree et al. (Hum. Molec. Genet. 

4: 1403-1409,1995) generated mice deficient in both apolipoproteins. This enabled 

10 subsequent production of transgenic mice with variable ratios of normal and mutant apoE and 

apoCl on a null background. They found that double inactivation of the ApoE and ApoCl 

(107710) loci in mice, as well as single inactivations at either one of these loci, also affected 

the levels of RMA expression of other members of the Apoe-cl-c2 cluster. Homozygous 

Apoe-cl knockout mice were hypercholesterolemic and, with serum cholesterol levels more 

1 5 than 4 times the control value, resembled mice solely deficient in apoE. 

Kashyap et ai. (J. Clin. Invest. 96: 1612-1620,1995) noted that apolipoprotein E- 

deficient mice, generated using homologous recombination for targeted gene disruption in 

embryonic stem cells, developed marked hyperlipidemia as well as atherosclerosis. Kashyap 

et al. (1995) found that intravenous infusion of a recombinant adenovirus containing the 

20 human APOE gene resulted in normalization of the lipid and lipoprotein profile with 

markedly decreased total cholesterol, VLDL, IDL, and LDL, as well as increased HDL. A 

marked reduction in the extent of aortic atherosclerosis was observed after one month. 

Plump et al. (1992) and Zhang et al. (1992) created apoE-deficient mice by gene targeting in 

embryonic stem cells. These mice displayed severe hypercholesterolemia even on a low-fat, 

25 low cholesterol diet. A key regulator of cholesterol-rich lipoprotein metabolism, apoE, is 

synthesized by numerous extrahepatic tissues. It is synthesized, for example, in macrophages. 

To assess the contribution of macrophage-derived apoE to hepatic clearance of serum 

cholesterol, Boisvert et al. (J. Clin. Invest. 96: 1118-1 124, 1995) performed bone marrow 

transplantation on hypercholesterolemic apoE-deficient 'knockout' mice. Serum cholesterol 

30 levels dropped dramatically in the bone marrow-treated mice largely due to a reduction in 

VLDL cholesterol. The extent of atherosclerosis in the treated mice was also greatly reduced. 

Wildtype apoE mRNA was detected in the liver, spleen, and brain of the treated mice 

indicating that gene transfer was successfully achieved through bone marrow transplantation. 

Masliah et al. (Exp. Neurol. 136: 107-122, 1995) observed an age-dependent loss of 
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synaptophysin-immunoreactive nerve terminals and microtubule-associated protein 2- 

immunoreactive dendrites in the neocortex and hippocampus of apoE-deficient (knockout) 

mice. They suggested that apoE may play a role in maintaining the stability of the synapto- 

dendritic apparatus. Sullivan et al. (J. Biol. Chem. 272: 17972-17980,1997) found that when 

5 the mouse apolipoprotein E gene was replaced by the human APOE3 gene in transgenic 

mice, diet-induced hypercholesterolemia and atherosclerosis were considerably enhanced. To 

assess die effects of human APOE isoforms on deposition of amyluid-beia protein in vivo, 

- Holtzman et al. (J. Clin. Invest. 103: R15-R21, 1999) bred apoE3 and apoE4 hemizygous (+/- 

transgenic mice expressing APOE by astrocytes to mice homozygous (+/+) for a mutant 

10 amyloid precursor protein, V717F (104760.0003), transgene that developed age-dependent 

Alzheimer disease neuropathology. All mice had an apoE null (-/-) background. By 9 months 

of age, the mice heterozygous for the human V717F mutant had developed deposition of 

amyloid-beta protein, and the quantity of amyloid-beta deposits was significantly less than 

that seen in heterozygous mice expressing mouse apoE. In contrast to effects of mouse 

15 apoE, similar levels of human apoE3 and apoE4 markedly suppressed early amyloid-beta 

deposition at 9 months of age in the V717F heterozygous transgenic mice, even when 

compared with mice lacking apoE. These findings suggested that human APOE isoforms 

decrease amyloid-beta aggregation or increase amyloid-beta clearance relative to an 

environment in which mouse apoE or no apoE is present. Raber et al. (Nature 404: 352- 

20 354,2000) tested the spatial memory of transgenic mice carrying human forms of amyloid 

precursor protein and either apoE3 or apoE4 and found that it was impaired in mice with 

apoE4 but not in those with apoE3, even though the levels of beta-amyloid in their brains 

were comparable. As no plaques were detectable in APP and APP/apoE mice at 6 months of 

age, Raber et al. (2000) concluded that the differential effects of apoE isoforms on human 

25 amyloid precursor protein/amyloid beta-induced cognitive impairments are independent of 

plaque formation. Learning deficits were more significant in female than in male mice. These 

sex-dependent differences may relate to the increased susceptibility of women to APOE4- 

associated cognitive deficits. 

Corbo and Scacchi (Ann. Hum. Genet. 63: 301-310,1999) analyzed the APOE allele 

30 distribution in the world. They pointed out that the APOE3 allele is the most frequent in all 

human groups, especially in populations with a long-established agricultural economy such as 

those of the Mediterranean basin, where the allele frequency is 0.849-0.898. The frequency of 

the APOE4 allele, the ancestral allele, remains higher in populations such as Pygmies (0.407) 

and Khoi San (0.370), aborigines of Malaysia (0.240) and Australia (0.260), Papuans (0.368), 
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some Native Americans (0.280), and Lapps (0.310) where an economy of foraging still 
exists, or food supply is (or was until shortly before the time of the report) scarce and 
sporadically available. The APOE2 frequency fluctuates with no apparent trend (0.145-0.02) 
and is absent in Native Americans. Corbo and Scacchi (1999) suggested that the APOE4 

5 allele, based on some functional properties, may be a 'thrifty' allele. The exposure of APOE4 
to the environmental conditions at the time of the report (Western diet, longer lifespans) may 
have rendered it a susceptibility allele for coronary artery disease and Alzheimer disease. The 
absence of the association of APOE4 with either disorder in sub-Saharan Africans, and the 
presence of the association in African Americans, seems to confirm this hypothesis. 
10 In a large multicenter case control study of myocardial infarction using 567 cases and 

678 controls, Lambert et al. (Hum. Molec. Genet. 9: 57-61,2000) identified an increased risk 
of myocardial infarction among patients carrying the -219T allele, a promoter polymorphism. 
The odds ratio was 1 .29, with a 95% confidence interval of 1 .09 to 1 .52 and a P value of less 
than 0.003. The effect of the allele was independent of the presence of other promoter 

1 5 polymorphisms or mutations including the APOE epsilon-2/epsilon-3/epsilon-4 
polymorphism. Moreover, the -2 19T allele greatly decreased the APOE plasma 
concentrations in a dose-dependent manner (P less than 0.008). Lambert et al. (2000) 
concluded that the -219 G-to-T polymorphism of the APOE regulatory region is a genetic 
susceptibility risk factor for myocardial infarction and constitutes another common risk factor 

20 for both neurodegenerative and cardiovascular diseases. To determine the effect of APOE on 
deposition of amyloid-beta and Alzheimer disease pathology, Holtzman et al. (Proc. Nat. 
Acad. Sci.97: 2892-2897,2000) compared APP(V717F) transgenic mice expressing mouse, 
human, or no APOE. A severe, plaque-associated neuritic dystrophy developed in the 
transgenic mice expressing mouse or human APOE. Although significant levels of amyloid- 

25 beta deposition also occurred in APP(V717F) transgenics that completely lacked APOE, 
neuritic degeneration was virtually absent. Expression of APOE3 and APOE4 in 
APP(V717F) transgenics who had knockout of APOE resulted in fibrillar amyloid-beta 
deposits and neuritic plaques by 1 5 months of age, and more than 10-fold more fibrillar 
deposits were observed in APOE4-expressing APP(V717F) transgenic mice. The data 

30 demonstrated a critical and isoform-specific role for APOE in neuritic plaque formation, a 
pathologic hallmark of Alzheimer disease. 

NOV19 
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A disclosed NOV19 nucleic acid of 3839 nucleotides (also referred to as CG55906- 
01) (SEQ ID NO:57) encoding a novel S3- 1 2-like protein is shown in Table 1 9A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 131-133 
and ending with a TAG codon at nucleotides 3806-3808. Putative untranslated regions 
5 upstream from the initiation codon and downstream from the termination codon are 
underlined and the start and stop codons are in bold in fable I9A. 



Table 19A. NOV19 nucleotide sequence (SEQ ID NO:57) 

GTGAGGCCAGGCCTGCAGGTGGGTGTCGGGCTGCTCAGGCTTTCAGTGGGGAGTGGGTGT 
GGGATGGGAGGCTAGGGAACCCCCATTCACGCACCTTCTCTGCCCCCTTCCAGCTTCTCA 
CGTTCTCACT ATGTCTGCTCCAGACGAAGGGAGACGGGATCCCCCCAAACCGAAGGGCAA 
GCCCCCCGCCCCCATGCAGACCCTGGGCAGCTTCTTTGGGTCCCTGCCTGGCTTCAGCTC 
TGCCCGGAACCTGGTGGCCAACGCACATAGCTCGGTCGGGGCCAAAGACCTGGTGTGTTC 
CAAGATGTCCAGGGCCAAGGATGCCGTGTCCTCCGGGGTGGCCAGCGTGGTGGACGTGGC 
TAAGGGAGTGGTCCAGGGAGGCCTGGACACCACTCGGTCTGCACTTACGGGCACCAAGGA 
GGTGGTGTCCAGCGGGGTCACAGGGGCCATGGACATGGCTAAGGGGGCCGTCCAAGGGGG 
TCTGGACACCTCGAAGGCTGTCCTCACCGGCACCAAGGACACGGTGTCCACTGGGCTCAC 
GGGGGCAGTGAATGTGGCCAAAGGGACCGTACAGGCCGGTGTGGACACCACCAAGACTGT 
GCTGACCGGCACCAAAGACACAGTGACTACTGGGGTCATGGGGGCAGTGAACTTGGCCAA 
AGGGACTGTCCAGACTGGCGTGGAAACCTCCAAGGCTGTGCTGACCGGCACCAAAGATGC 
TGTGTCCACTGGGCTCACAGGGGCAGTGAATGTGGCCAGAGGAAGCATTCAGACCGGTGT 
GGACACCAGTAAGACTGTCCTAACAGGTACCAAGGACACCGTCTGTAGTGGGGTGACTGG 
TGCCATGAATGTGGCCAAAGGAACCATCCAGACCCGCGTGGACACCAGTAAGACTGTCCT 
AACAGGTACCAAGGACACCGTCTGTAGTGGGGTGACTGGTGCCATGAATGTGGCCAAAGG 
AACCATCCAGACCGGCGTGGACACCAGTAAGACTGTCCTAACAGGTACCAAGGACACCGT 
CTGTAGTGGGGTGACTGGTGCCATGAATGTGGCCAAAGGAACCATCCAGACCGGCGTGGA 
CACCACCAAGACTGTCCTAACTGGCACCAAGAACACTGTCTGCAGTGGGGTGACCGGTGC 
CGTGAACTTGGCCAAAGAGGCCATCCAGGGGGGCCTGGATACCACCAAGTCTATGGTCAT 
GGGTACGAAAGACACGATGTCCACTGGGCTCACAGGGGCAGCGAATGTGGCCAAGGGGGC 
CATGCAAACTGGGCTGAACACAACCCAAAATATCGCAACAGGTACAAAGGACACCGTCTG 
CAGTGGGGTGACTGGTGCCATGAATTTGGCCAGAGGAACCAT.CCAGACAGGCGTGGACAC 
CACCAAGATCGTTCTAACTGGTACCAAGGACACTGTCTGCAGTGGGGTCACCGGTGCTGC 
GAATGTGGCCAAAGGGGCCGTCCAGGGCGGCCTGGACACTACAAAGTCTGTCCTGACTGG 
CACTAAAGATGCTGTGTCCACTGGGCTCACAGGGGCTGTGAACGTGGCCAAAGGGACCGT 
CCAGACCGGCGTAGACACCACCAAGACTGTCCTAACCGGCACCAAGGACACCGTCTGCAG 
TGGGGTGACCAGTGCTGTGAACGTGGCCAAAGGGGCCGTCCAGGGGGGCCTGGACACCAC 
CAAGTCTGTGGTCATAGGTACAAAAGACACGATGTCCACTGGGCTCACGGGGGCAGCGAA 
TGTGGCCAAGGGGGCTGTCCAGACAGGTGTAGACACAGCCAAGACCGTGCTGACCGGCAC 
CAAGGACACAGTGACTACTGGGCTCGTGGGGGCAGTGAATGTCGCCAAAGGGACCGTCCA 
GACAGGCATGGACACCACCAAAACTGTCCTAACCGGTACCAAGGACACCATCTACAGTGG 
GGTCACCAGTGCCGTGAACGTGGCCAAGGGGGCTGTGCAAACTGGGCTGAAAACGACCCA 
AAATATCGCGACAGGTACAAAGAACACCTTTGGCAGTGGGGTGACCAGTGCTGTGAATGT 
GGCCAAAGGGGCTGCCCAGACAGGTGTAGACACGGCCAAGACCGTGCTGACCGGCACCAA 
GGACACAGTCACTACTGGGCTCATGGGGGCAGTGAATGTCGCCAAAGGGACTGTCCAGAC 
CAGTGTGGACACCACCAAGACTGTCCTAACTGGTACCAAGGACACCGTCTGCAGTGGGGT 
GACCGGTGCTGCGAATGTGGCCAAAGGGGCCATCCAAGGGGGCCTGGACACTACAAAGTC 
TGTCCTGACTGGCACTAAAGATGCTGTGTCCACTGGGCTCACAGGGGCTGTGAAGTTGGC 
CAAAGGGACTGTCCAGACCGGCATGGACACCACCAAGACTGTGTTAACTGGTACCAAGGA 
TGCTGTGTGCAGTGGGGTGACCGGTGCTGCGAATGTGGCCAAGGGGGCCGTCCAGATGGG 
TGTAGACACGGCCAAGACCGTGCTGACCGGTACCAAGGACACTGTCTGCAGTGGGGTCAC 
CGGTGCTGCGAACGTGGCCAAGGGTGCTGTGCAAACTGGGCTGAAAACGACCCAAAATAT 
CGCAACAGGTACAAAGAACACCCTTGGCAGTGGGGTGACCGGTGCTGCGAAAGTGGCCAA 
AGGGGCCGTCCAGGGGGGCCTGGACACTACAAAGTCTGTCCTGACTGGCACTAAAGATGC 
CGTGTCCACTGGGCTCACAGGGGCTGTGAACTTGGCCAAAGGGACTGTCCAGACCGGCGT 
GGACACCAGCAAGACTGTCCTGACCGGTACCAAGGACACCGTCTGCAGTGGAGTCACTGG 



187 



i O Oi 3:8 85 J! +. ::l 04.-S11© 



TGCCGTAAATGTGGCCAAAGGGACCGTCCAGACAGGTGTGGACACAGCCAAGACGGTGCT 
GAGTGGCGCTAAGGATGCAGTGACTACTGGAGTCACGGGGGCAGTGAATGTGGCCAAAGG 
AACCGTGCAGACCGGCGTGGACGCCTCCAAGGCTGTGCTTATGGGTACCAAGGACACTGT 
CTTCAGTGGGGTTACCGGTGCCATGAGCATGGGCAAAGGGGCCGTCCAGGGGGGCCTGGA 
CACCACCAAGACAGTGCTGACCGGAACCAAAGACGCAGTGTCCGCTGGGCTCATGGGGTC 
AGGGAACGTGGCGACAGGGGCCACCCACACTGGCCTCAGCACCTTCCAGAACTGGTTACC 
TAGTACCCCCGCCACCTCCTGGGGTGGACTCACCAGTTCCAGGACCACAGCTCAGCTGGC 
TGCCTCCCAGCCTGGGCCAAAGGTGCTGTCGGCGGAACAGGGGAGCTACTTCGTTCGTTT 
AGGTGACCTGGGTCCGAGCTTCCGCCAGCGGGCATTTGAACACGCGGTGAGCCACCTGCA 
GCACGGCCAGTTCCAAGCCAGGGACACT CTGGC CCAGC T CCAGGACTGCTT C AGGCTGAT 
TGAAAAGGCCCAGCAGGCTCCAGAAGGGCAGCCACGTCTGGACCAGGGCTCAGGTGCCAG 
TGCGGAGGACGCT.GCTGTCCAGGAGAGGGTCXGCGGCCTTCTCCGGCAGCTGCACACGGC 
CTACAGTGGCCTGGTCTCCAGCCTCCAGGGCCTGCCCGCCGAGCTCCAGCAGCCAGTGGG 
GCGGGCGCGGCACAGCCTCTGTGAGCTCTATGGCATCGTGGCCTCAGCTGGCTCTGTAGA 
GGAGCTGCCCGCAGAGCGGCTGGTGCAGAGCCGCGAGGGTGTGCACCAGGCTTGGCAGGG 
GTTAGAGCAGCTGCTGGAGGGCCTACAGCACAATCCCCCGCTCAGCTGGCTGGTAGGGCC 
CTTCGCCTTGCCCGCTGGCGGGCAGTAGCTGTAGGAGCCTGCAGGCCCGGCGCGGGGTC 



The S3-12-like NOV 19 disclosed in this invention maps to chromosome 19. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 2100 of 3062 bases (68%) identical to a gb:GENBANK- 
ID:AF064748|acc:AF064748.1 mRNA from Mus musculus (Mus musculus S3- 12 mRNA, 
5 complete cds). 

A disclosed NOV19 polypeptide (SEQ 1DN0:58) encoded by SEQ IDNO:57 has 
1225 amino acid residues and is presented in Table 19B using the one-letter code. Although 
SignalP, Psort and/or hydropathy suggest that the S3-12-like NOV 19 protein may be 
localized at the cytoplasm, with a certainty of 0.4500, the protein predicted here is similar to 

10 the S3-12 family, some members of which are membrane localized. Therefore it is likely that 
this novel S3- 1 2-like protein is available at the same sub-cellular localization and hence 
accessible to a diagnostic probe and for various therapeutic applications. In an alternative 
embodiment NOV19 is likely to be localized to the microbody (peroxisome) with a certainty 
of 0.3000, or to the lysosome (lumen) with a certainty of 0.2966, or to the mitochondrial 

1 5 matrix space with a certainty of 0. 1 000. 



Table 19B. NOV19 protein sequence (SEQ ID NO:58) 



MSAPDEGRRDPPKPKGKPPAPMQTLGSFFGSLPGFSSARNLVANAHSSVGAKDLVCSKMS 
RAKDAVSSGVASWDVAKGWQGGLDTTRSALTGTKEWSSGVTGAMDMAKGAVQGGLDT 
SKAVLTGTKDTVSTGLTGAVNVAKGTVQAGVDTTKTVLTGTKDTVTTGVMGAVNLAKGTV 
QTGVETSKAVLTGTKDAVSTGLTGAVNVARGSIQTGVDTSKTVLTGTKDTVCSGVTGAMN 
VAKGTIQTGVDTSKTVLTGTKDTVCSGVTGAMNVAKGTIQTGVDTSKTVLTGTKDTVCSG 
VTGAMNVAKGTIQTGVDTTKTVLTGTKNTVCSGVTGAVNLAKEAIQGGLDTTKSMVMGTK 
DTMSTGLTGAANVAKGAMQTGLNTTQNIATGTKDTVCSGVTGAMNLARGTIQTGVDTTKI 
VLTGTKDTVCSGVTGAANVAKGAVQGGLDTTKSVLTGTKDAVSTGLTGAVNVAKGTVQTG 
VDTTKTVLTGTKDTVCSGVTSAVNVAKGAVQGGLDTTKSWIGTKDTMSTGLTGAANVAK 



188 



GAVQTGVDTAKTVLTGTKDTVTTGLVGAVNVAKGTVQTGMDTTKTVLTGTKDT I YSGVTS 
AVNVAKGAVQTGLKTTQNIATGTKNTFGSGVTSAVNVAKGAAQTGVDTAKTVLTGTKDTV 
TTGLMGAVNVAKGTVQTSVDTTKTVLTGTKDTVCSGVTGAANVAKGAIQGGLDTTKSVLT 
GTKDAVSTGLTGAVKLAKGTVQTGMDTTKTVLTGTKDAVCSGVTGAANVAKGAVQMGVDT 
AKTVLTGTKDTVCSGVTGAANVAKGAVQTGLKTTQNIATGTKNTLGSGVTGAAKVAKGAV 
QGGLDTTKSVLTGTKDAVSTGLTGAVNLAKGTVQTGVDTSKTVLTGTKDTVCSGVTGAVN 
VAKGTVQTGVDTAKTVLSGAKDAVTTGVTGAVNVAKGTVQTGVDASKAVLMGTKDTVFSG 
VTGAMSMAKGAVQGGLDTTKTVLTGTKDAVSAGLMGSGNVATGATHTGLSTFQNWLPSTP 
ATSWGGLTSSRTTAQLAASQPGPKVLSAEQGSYFVRLGDLGPSFRQRAFEHAVSHLQHGQ 
FQARDTI^QLQDCFRLIEKAuQAPEGQPRbDQGSGASAEDAAVQiikVCGLLROLHTAYSG 
LVSSLQGL.PAELQQPVGRARHSLCELYGIVASAGSVEELPAERLVQSREGVHQAWQGLEQ 

LliEGLQ jtiNPgL.SWLVGPFALPAGGQ I 

The full amino acid sequence of the protein of the invention was found to have 721 of 
1 199 amino acid residues (60%) identical to, and 898 of 1 199 amino acid residues (74%) 
similar to, the 1403 amino acid residue ptnr:SPTREMBL-ACC:088492 protein from Mus 
musculus (Mouse) (S3- 12). 

5 Tn a search of public sequence databases, NOV 1 9 was found to have homology to the 

amino acid sequences shown in the BLASTP data listed in Table 19C. 



Table 19C. BLASTP results for NOV19 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 

(%) 


Positives (%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q96Q06 


KIAA1881 PROTEIN - 
Homo sapiens 


1348 


875/993 
(88%) 


922/993 
(92%) 


0 . 0 


ptnr : SPTREMBL- 
ACC:088492 


S3 -12 - Mus musculus 


14 03 


721/1199 
(60%) 


898/1199 
(74%) 


0 . 0 


ptnr : SPTREMBL- 
ACC : Q9 8MG7 


HYPOTHETICAL GLYCINE- 
RICH PROTEIN MLR0587 - 
Rhizobium loti 
(Mesorhizobium loti) 


3145 


361/969 
(37%) 


406/969 
(41%) 


7 . 9e-74 


ptnr : SPTREMBL- 
ACCiQgSMGS 


HYPOTHETICAL GLYCINE - 
RICH PROTEIN MLR0 585 - 
Rhizobium loti 
(Mesorhizobium loti) 


2147 


353/944 
(37%) 


401/944 
(42%) 


3 .5e-69 


ptnr : SPTREMBL- 
ACC:Q96WU8 


HYPOTHETICAL 119.8 KDA 
PROTEIN - 
Schizosaccharomyces 
pombe (Fission yeast) 


1195 


248/844 
(29%) 


332/844 
(39%) 


1. 0e-42 



A multiple sequence alignment is shown in Table 19D, with the protein of the 
invention being shown on line one in a ClustalW analysis comparing the protein of the 
10 invention with related protein sequences shown in fable I9C. 







Table 19D. ClustalW Analysis of NOV19 




1) 


NOV 19 


CG55906-01 (SEQ ID N0:58) 




2) 


Q96Q06 


(SEQ ID N0:233) 




3) 


088492 


(SEQ ID NO:234) 








10 20 30 40 50 60 70 
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NOV19 
Q96Q06 

08 84 92 A^^jPSEQgAGDKDM^FSQT^EDAFS; 



NOV19 

0R8492 



NOV19 

Q96Q06 

088492 



NOV19 

Q96Q06 

088492 



TKTVLTGTKDTVTTGVMGAVNLAKGTVQTGVETSKAVLTGTKDAVSTGLTGAVNVARGSIQTGVDTSKTVLTGTKDTVC 

ktvltctkdtvttgvmgavniiakgtvqtgvbts kavltgtkdavstgltgavnvargs i qtgvdts ktvltgtkdtv ~ 
tltSt kdtvttg vmgaBn!2a kgtvqtg|^t8kSvSEgt kdRv^gl^avnv a^g||i qHg^dtSk§vSSgtkd'^" w 



290 300 

. . I I .... I I I . . 



JJ.U 320 

.. I .... I — I 



SGVTGAMIWAKGTIQTGVDTSKTVLTGTKDTVCSGVTC^ 

SGVtHaMNVAKGTI QTGVDTS KTVLTGTKDTVC S GVTGAMNVAKGTI QTGVDTS KTVLTGTRDTVCSGVTGAMWAKGTI 
HGfaGA^AKGEQ^&TSKlvB^ 



350 360 



mmwmam 




Q96Q06 m 




NOV19 

Q96Q06 

088492 



ATGATHTGLSTFQNWLPSTPATSWGGLTSSRTT 
VATGATHTGLSTFQNWLPSTPATSWGGLTSSRTTf 
VATj^^HTG^Tg^gL^^^yi^tlst^i^RBTl, 
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1220 1230 1240 1250 1260 1270 1280 




Other BLAST results include sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 19E. 



Table 19E. Patp BLASTP Analysis for NOV19 






Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
<%) 


Positive 
(%) 


E Value 


patp:AAY95851 


Autoantigen diagnostic of 
endometriosis - Homo 
sapiens 


439 


131/436 
(98%) 


432/436 
(99%) 


3 . 8e -220 


patp :AAY44 931 


Mammalian adipose 
differentiation associated 
protein - Mammalia 


286 


192/200 
(96%) 


192/200 
(96%) 


9 . 7e-99 


patp:AAY484 9 2 


Human breast tumour- 
associated protein 37 - 
Homo sapiens 


324 


225/324 
(69%) 


239/324 
(73%) 


9.4e-98 


patp: AAY44 92 9 


Human adipose 
differentiation associated 
protein- 1 - Homo sapiens 


213 


1 92/200 
(96%) 


192/200 
(96%) 


6 . 6e-97 


patp:AAY4 4 93 0 


Human adipose 
differentiation associated 
protein- 2 - Homo sapiens 


206 


192/200 
(96%) 


192/200 
(96%) 


6 . 6e-97 



5 Significant domains of NOV19 are summarized in Table 19F. 



Table 19F. Domain Analysis of NO V19 


Pfam analysis 










Model Domain 


seq-f seq-t 


hmm-f hmm-t 


score E- 


-value 


LEA 1/4 


46 115 . 


1 75 [] 


18.5 


0.085 


LEA 2/4 


306 379 . 


1 75 [] 


1.1 


2 


LEA 3/4 


475 548 . 


1 75 [J 


5.1 


0 . 96 
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LEA 4/4 772 863 .. 1 75 [] -1.3 3 

perilipin 1/1 844 1209 . . 1 411 [] -20.1 0.00018 

Alignments of top- scoring domains: 

LEA: domain 1 of 4, from 4 6 to 115; score 18.5, E = 0.085 
(SEQ ID NO: 23 5) ekAke t adsAkekAseakdaakdKAeeAkdaakeKAeeAkdkakekk 

+ ++ | + |+| ||||+ ++ + I ( | ++ i+ + + 
NOV19 (SEQ ID NO: 407) 46 HS S VGAKDL VCS KMSRAKDAVSSGVAS VVDVAKG WQGGLDTTRSA - 91 

ageaKDktgnkakekaeeaKdkasdakd< - * 
+ | + + + + + | + | + | ++ | + + 
92 LTGTKE WSSGVTGAMDMAKGAVQ 115 

if*- 

LEA: domain 2 of 4, from 3 06 to 37 9: score 1.1, E = 2 
(SEQ., ID NO-.236) ekAke t ads AkekAs e . . . . akdaakdKAeeAkdaakeKAeeAkdka 

[ | | ++ + + + + + + +(+ + + + +| -+- j j | + + + |+ + 
NOV19 .(SEQ ID NO: 408} 306 NVAKGTIQTGVDTTKTvl tgTKNT VCSGVTGAVNLAKEAIQGGLDTT 352 

kekkageaKDktgnkakekaeeaKdkasdakd< - * 
| + +| | + + | + + 

3 53 KSM-VMGTKD TMSTGLTGAANVAKGAMQ 3 79 

LEA : domain 3 of 4, from 475 to 54 8: score 5.1, E = 0.96 
(SEQ ID NO: 23 7) ekAke tadsAkekAseakdaakdKAeeAkdaakeKAeeAkdkakekk 

++++ |++| + + + I + I I + + + 

NOV19 (SEQ ID NO: 409) 475 GTVQTGVDTTKTVLTGTKDTVCSGVTSAVNVAKGAVQGGLDTTKSV- 520 

ageaKDktg . nkakekaeeaKdkasdakd<- * 
+ +||+ + + + + + ++| | | + + + + 4- | 
521 VIGTKDTMStGLT-GAANVAKGAVQTGVD 54 8 

LEA: domain 4 of 4 , from 772 to 863: score -.1.3, E - 3 

(SEQ ID NO: 238) ekAketadsAkekAseakdaakdKAeeAkdaakeKAee 

+++ + |+| | +| | ++ + +|++ | | + + + +++++ 

NOV19 (SEQ ID NO: 4 10) 7 72 GAVQMGVDTAKTVLTGTKDTVCSGVTGAANVAKGAVQTglkt tqnia 818 

AkdkakekkageaKDktgnkakekaeeaKdkasdakd 

++++++ + + + ++|+ ||++ ++ + ) ++|++ +||++| 
819 tgtkntlgs g v t g AAKV AKG A - VQGGLD TTKSVLTGTKDAVSTGLT 863 



perilipin: domain 1 of 1 , from 844 to 1209: score -20.1, E = 0.00018 
(SEQ ID NO:239) matavedlpqqesVvd . . RvasLPlVsst ikcdlVsaaYdstKenyp 

+ |+ + | +++| +++ + | +| |++ | +| + 

NOV19 (SEQ ID NO: 411) 844 LDTTKS VLTGTKDAVS tgLTGAVNLAKGT VQTGVDTSKTVLT 885 

1 vkG vksVceaaekGve t i t s aAvt saqPi vkkLepqlavaneyackGLD 
+ +| | || +++++| ++| + | +++ | 

886 G - - TKDTVC SGVTGAVNVAKGTVQ TGVDTAKTVLSGAKD 922 

kLEeklPiLqqPpekivanaKgavtgakdavstrvesakdsVvqpilerv 

+ 1+ I I I I +11 + + ll+l + +++++ 
923 AVTTGVTGAVNVAKGTVQTGVDASKAVLMGTKDTVFSGVTGAM 965 

DkvKgAvqagvEstKswtgsantVlgsrvgqlassGVDt . aLgksEklv 
MIII+I++ M I ||+ I + I + +( + I |+|+ + 
966 SMAKGAVQGGLDTTKTVLTGTKDAVSA GLMGSGNVATgATHTGLSTF 1012 

eqylP pteeElekeAkkvegf Dskkvqqqrqkp . sal 

+ | | +++ ++ + + +++ | + |+ +++ | +++ + ++++(++ 
1013 QNWLPstpat swggltssRTTAQLA ASQPGPKVLS AEQgSYF 1054 

vrlgslSekLrrrayqqalgrvraaKqrSqeaihqLqsvaeLietakkgv 

mi | | + n ++!++ ++ + ++ +++1 u ++ in + i ++ 

10 55 VRLGDLGP S FRQRAFEHAVSHLQHGQ FQARDTLAQLQDCFRL I EKAQQAP 1104 

sqanqkvsraqdkLyvlWlewkassgedpedesdtepeqiEsrilll .tr , 
|++ + + | ++ ++ 
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1105 


EGQPR - - LDQGS - - GAS AEDAAVQErVC 1128 




elaqqlvaalktllssiqgipqnlqdtvqqvgsmsgdaysaf rsraasfk 




|++| 1 +1 +1*11+11+1 II 1 + ++ + + +l + 1 1 1 


1129 


GLLRQLHTAYSGLVSSLQGLPAELQQPVGRARHSLCELYGIVAS - AGSVE 1177 




etsdglltsskgrvaslkealdevmdyvVsnt<- * 




| +++ | +|++ | + +| + + | 


1178 


ELPAERLVQSREGVHQAWQGLEQLLEGLQHNP 12 0 9 



c The S3 12 disclosed in this invention is expressed in at least the following tissues: 
colon, lung. In addition, the sequence is predicted to be expressed in the following tissues 
because of the expression pattern of (GENBANK-1D: gb:GENBANK- 
5 ID:AF064748|acc:AF064748.1) a closely related Mus musculus S3-12 mRNA, complete cds 
homolog in species Mus musculus adipocytes. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
10 for treatment of patients suffering from: cancer, trauma, regeneration (in vitro and in vivo), 
viral/bacterial/parasitic infections, Hirschsprung's disease , Crohn's Disease, appendicitis, 
systemic lupus erythematosus, autoimmune disease, asthma, emphysema, scleroderma, 
allergy, ARDS and other diseases, disorders and conditions of the like. 

This novel human protein has best homology to a novel mouse protein S3-12 cloned 
1 5 from mouse adipocytes using an antibody based subtractive hybridization protocol. It also 
contains tandem repeats of a threonine-rich 33-amino acid motif; which are similar to 33- 
amino acid motif in adipocyte differentiation-related protein (ADRP). 

This sequence has 99% homology to a patented partial cDNA, Acc No A50242, that 
has been described as encoding an autoantigen diagnostic of endometriosis (see Y95851). 

20 These autoantigens (see Y95843-55) can be used in non-invasive assays to detect 

endometriosis. The assays are based on the binding of the autoantigens by autoantibodies in 
a body fluid of a patient. The autoantigens may be immobilized on solid supports and used in 
an immunoprecipitation assay, an enzyme linked immunosorbant assay (ELISA), a depletion 
enzyme- linked immunosorbant assay (dELISA), a Western blot, a particle agglutination 

25 assay, a luminescent oxygen-channeling immunoassay, a proximity-based immunosorbant 
assay and/or a biosensor-based immunoassay to detect the presence of autoantibodies 
immunospecific for them. The presence of such antibodies is indicative of the presence of 
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endometriosis. High clinical sensitivity and specificity, as well as a means for assessing 
disease progression, prognosis and therapeutic efficacy, are achieved. Polynucleotides 
encoding the autoantigens can be used in the recombinant production of the autoantigens. 

NOV20 



5 A disclosed NOV20 nucleic acid of 810 nucleotides (also referred to as CG55906-02) 

(SEQ ID NO:59) encoding a novel S3-12-like protein is shown in Table 20A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 123-125 
and ending with a TGA codon at nucleotides 792-794. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are 
1 0 underlined. The start and stop codons are in bold in Table 20A. 



Table 20A. NOV20 nucleotide sequence (SEQ ID NO:59) 



AGGCCTGCAGGTGGGTGTCGGGCTGCTCAGGCTTTCAGTGGGGAGTGGGTGTGGGATGGG 
AGGCTAGGGAACCCCCATTCACGCACCTTCTCTGCCCCCTTCCAGCTTCTCACGTTCTCA 
CTATGTCTGCTCCAGACGAAGGGAGACGGGATCCCCCCAAACCGAAGGGCAAGACCCTGG 
GCAGCTTCTTTGGGTCCCTGCCTGGCTTCAACTCTGCCCGGAACCTGGTGGCCAACGCAC 
ATAGCTCGGCGAGAGCCCGGCCGGCCGCTGACCCCACAGGAGCGCCTGCTGCCGAGGCTG 
CCCAACCACAGGCTCAGGTGGCTGCCCACCCAGAGCAGACGGCCCCATGGACGGAGAAGG 
AGCTGCAACCTTCGGAAAAGATTGAAAAGGCCCAGCAGGCTCCAGAAGGGCAGCCACGTC 
TGGACCAGGGCTCAGGTGCCAGTGCGGAGGACGCTGCTGTCCAGGAGGAGCGGGATGCCG 
GGGTTCTGTCCAGGGTCTGCGGCCTTCTCCGGCAGCTGCACACGGCCTACAGTGGCCTGG 
TCTCCAGCCTCCGGGGCCTGCCCGCCGAGCTCCAGCAGCCAGTGGGGCGGGCGCGGCACA 
GCCTCTGTGAGCTCTATGGCATCGTGGCCTCAGCTGGCTCTGTAGAGGAGCTGCCCGCAG 
AGCGGCTGGTGCAGAGCCGCGAGGGTGTGCACCAGGCTTGGCAGGGGTTAGAGCAGCTGC 
TGGAGGGCCTACAGCACAATCCCCCGCTCAGCTGGCTGGTAGGGCCCTTCGCCTTGCCCG 
CTGGCGGGCAGTAGCTGTAGGAGCCTGCAG 



The S3-12-like NOV20 gene disclosed in this invention maps to chromosome 19. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 349 of 526 bases (66%) identical to a gb:GENBANK- 
ID:AF064748|acc:AF064748.1 mRNA from Mus musculus (Mus musculus S3-12 mRNA, 
1 5 complete cds). 



A disclosed NOV20 polypeptide (SEQ ID NO:60) encoded by SEQ ID NO:59 has 
223 amino acid residues and is presented in Table 20B using the one-letter code. The 
SignalP, Psort and/or Hydropathy results predict that NOV20 has no signal peptide and is 
likely to be localized in the cytoplasm with a certainty of 0.6500 predicted by PSORT. The 
20 protein of this invention may be membrane-associated, based on its homology to mouse S3- 
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12 (Nat Biotechnol 1998 Jun;16(6):581-6). In an alternative embodiment, NOV20 is likely to 
be localized to the lysosome (lumen) with a certainty 'of 0.1916, or to the mitochondrial 
matrix space with a certainty of 0. 1000. 



Table 20B. NOV20 protein sequence (SEQ Tl> NO:60) 



MSAPDEGRRDPPKPKGKTLGSFFGSLPGFNSARNLVANAHSSARARPAADPTGAPAAEAA 
OPOAQVAAHPEQTAPWTEKELQPSEKIEKAQOAPEGQPRLDQGSGASAEDAAVQEERDAG 
VLSRVCGLL'RQLHTAYSGLVSSLRGLPAELQQPVGRARHSLCELYGIVASAGSVEELPAE 
RLVQSREGVHQAWQGLEQLLEGLQHNPPLSWLVGPFALPAGGQ 



NOV 19 and NOV20 are both members of the S3- 12 protein family and have similar 
protein sequence at the N-terminus and C-terminus. The relationship between the NOV 19 
and NOV20 protein sequences is shown in Table 20C. 



Table 20C. ClustalW Alignment of NOV19 and NOV20 



CG5590601 
CG55906 02 



CG5590601 
CG55906 02 



CG5590601 
CG55906 02 



CG55906 01 
CG55906 02 



CG5590601 
CG55906 02 



CG5590601 
CG55906 02 



CG55906 01 
CG55906 02 



CG5590601 
CG55906 02 



CG55906 01 
CG55906 02 



CG5590601 
CG55906 02 



6 0 7 0 8 0 

I | ... «. | ... 4 | | | 

LVCSKMSRAKDAVSSGVASVVDVAKGV 



VQGGLDTTRS ALTGT KE VVS S GVTG AMDM AKGAVQGGLDTS KAV LTGT KDT VS TGLTGAVN VAKGT VQ AG 1 



__ • _- Pj 



170 180 190 200 210 220 230 240 

| - .... | .... | .... | . | | | .... | .... | .... | | ! ! I I I 

TKDTVTTGVMGAVNLAKGTVQTGVETSKAVLTGTKDAVSTGLTGAVNVARGS IQTGVDTSKTVLTGTKDTVCSGVTGAMN 



250 260 270 280 290 300 310 320 

! I | ... | .... | | | ( .... | .... | .... | .... | .... | .... | | | 

VAKGTIQTGVDTSKTVLTGTKDTVCSGVTGAMNVAKGTIQTGVDTSKTVLTGTKDTVCSGVTGAMNVAKGTIQTGVDTTK 



330 



340 



350 



400 



360 370 380 390 

....|....|...- t |....|....|....|....|....|....|....|....|....|....|....|....|....| 
TVLTGTKNTVCSGVTGAVNLAKEAlQGGLDTTKSMVMGTKDTMSTGLTGAANVAKGAMQTGLNTTQNIATGTKDTVCSGV 



410 420 430 

,...|....|....|....|....|....|. 
TG AMNLARGT I QTGVDTT K I VLTGT KDTVCSG 



470 



480 



440 450 460 

i .... i .... i .... i .... i .... j .... j .... i .... i 

(VAKGAVQGGLDTTKSVLTGTKDAVSTGLTGAVNVAKGTVQTG 
|p _ 



490 500 510 520 530 540 550 560 

....|....|....|....|...,|....|....|....|....|....|....|....|....|....|....|....| 
VDTTKTVLTGTKDTVCSGVTSAVNVAKGAVQGGLDTTKSVVIGTKDTMSTGLTGAANVAKGAVQTGVDTAKTVLTGTKDT 

570 580 590 600 610 620 630 640 

• I • I • I ...|....|....|.-..|....| 
VTTGLVGAVNVAKGTVQTGMDTTKTVLTGTKDTIYSGVTSAVNVAKGAVQTGLKTTQNIATGTKNTFGSGVTSAVNVAKG 



650 660 670 680 690 

' ....|...,1....|....|....|....|....|....|....|....|....|.. 
AAQTGVDTAKTVLTGTKDTVTTGLMGAVNVAKGTVQTSVDTTKTVLTGTKDTVCSGVTGi 



720 



710 
I 

[ifflGGLDTTKSVLT 



790 



730 740 750 760 770 780 

• . ... | .... J .... | .... | .... | .... J .... | .... | .... | .... | .... I . ... | . . 
GTKDAVSTGLTGAVKLAKGTVQTGMDTTKTVLTGTKDAVCSGVTGAANVAKGAVfflMGVDTAKTVLTGTKDTVCSGVTGi 
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.1 o o imm si*fl",-«.;i.-o.-i-scii:i^ 



CG55906O1 
CG55906 02 



CG55906 01 
CG55906 02 



CG5590601 
CG55906 02 



CG5590601 

CG55906 UJ. 



CG55906 01 
CG559 06 02 



CG5590601 
CG55906 02 



LKTTQNIATGTKNTLGSGVTGAAKVAKGAVQGGLDTTKSVLTGTKDAVSTGLTGAVNLAKGTVQTGVDTS 



890 



900 



910 



920 930 940 950 960 

— i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i 

KTVLTGTKDTVCSGVTGAVNVAKGTVQTGVDTAKTVLSGAKDAVTTGVTGAVNVAKGTVQTGVDASKAVLMGTKDTVFSG 



970 980 990 1000 1010 1020 

1 1 I I -I- I-- I M 

VTGAMSMAKGAVQGGLDTTKTVLTGTKDAVSAGLMGSGNVATGATHTGLSTFQNWL(|STPATSj 



1030 1040 
....| J I 

3LTSS R«fT ASaAASM 



l g. 'AVSHLQHGQFQARDTLAQLQDCFRL ^^ j^j | jg^jj jjjjjjSj^ S jjjjjj^j 



1130 



1140 
- . I • - - 



1150 
. . I . . . 



1170 



1190 1200 
..(.... 



VCGLLRQLHTAySGLVSSLgGLPAELQQPVGRARHSLeEXjYGIVASAGSVEELPAERLVQSREGVH 
VCGLLRQliHTAYSGLVSSLiGLPAELQQPVGRARHSLCELYGIVASAGSVEELPAERLVQSREGVH 



1210 

..I... 



1220 1230 



QAWQGLEQLLEGLQHNPPLSWLVGPFALPAGGQ 
QAWQGLEQLLEGLQHNPPLSWLVGPFALPAGGQ 



(SEQ ID NO:58) 
(SEQ ID NO:60) 



The full amino acid sequence of the NOV20 protein of the invention was found to 
have 75 of 142 amino acid residues (52%) identical to, and 94 of 142 amino acid residues 
(66%) similar to, the 1403 amino acid residue ptnr:SPTREMBL-ACC:088492 protein from 
Mus musculus (Mouse) (S3-12). 

In a search of public sequence databases, NOV20 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 20D. 



Table 20D. BLASTP results for NOV20 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q96Q06 


KIAA18 81 PROTEIN - 
Homo sapiens 


1348 


141/156 
(90%) 


145/156 
(92%) 


1 . 6e-67 


ptnr :SPTREMBL- 
ACC.-08 84 92 


S3 -12 - Mus musculus 


1403 


75/142 * 
(52%) 


94/142 
(66%) 


9. 9e-28 


ptnr :SWISSPROT- 
ACC:O60664 


Cargo selection 
protein TIP47 {47 kDa 
mannose 6 -phosphate 
receptor- binding 
protein) (47 kDa MPR- 

binding protein) 
(Placental protein 17) 
- Homo sapiens 


434 


55/197 
(27%) 


95/197 
(48%) 


3.5e-10 1 


ptnr : SPTREMBL- 
ACC:Q9BS03 


CARGO SELECTION 
PROTEIN (MANNOSE 6 
PHOSPHATE RECEPTOR 
BINDING PROTEIN) - 
Homo sapiens 


434 


55/197 
(27%) 


95/197 
(48%) 


3.5e-10 


ptnr ; SPTREMBL- 
ACC:Q9DBG5 


1300012C15RIK PROTEIN 
(RIKEN CDNA 1300012C15 
GENE) - Mus musculus 


437 


46/145 
(31%) 


75/145 
(51%) 


2 . 4e-09 
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A multiple sequence alignment is shown in Table 20E, with the proteins of the 
invention being shown on lines one and two in a Clustal W analysis comparing the protein of 
the invention with related protein sequences shown in Table 20D. 



Table 20E. ClustalW Analysis of NOV20 



1) NOV20 CG55906-02 (SEQ ID NO:60) 
2} Q9GQ0G (SEQ ID NO: 240) 

3) 088492 , ; (SEQ ID N0;241) 



50 60 70 

.).... |....[.... [.... l-.-.l- 



088492 msasgdgtrvppkskgktlssffgslpgfssarnlvshthsststE^tItdpsgtpSpSk^InsqIagd^ 



100 no 



120 130 1^0 

..|....|....|....|....|.. 



NOV2 0 

Q9 6Q06 GLDRtRSALT 
088492 SEQflAGDKDMgS FS VT|sgDAK ^^FgifigA 



170 180 
--l --i.--.l-- 



200 210 220 

..|....|....|....|.-..|.. 



230 240 
..|....|....| 



NOV2 0 

Q96Q06 

088492 



270 280 290 300 

,.|....|....|....|....|....|.-..|.. 



NOV2 0 

Q9 6Q0 6 Mj 
088492 Ag 



3AMNVAKGTjjQjjG|DTS KTVLTGTKDTVC|GgTGA| 
tTG AMMV AKGT8oSb§DTS KTVLTGT KDTVClGSTGAE 




NOV20 
Q96Q06 
088492 g 



650 660 670 680 690 700 710 




NOV20 

Q96Q06 

088492 



NOV20 

Q96Q06 

088492 



910 920 



930 940 950 960 

- - I 1 I — i — ! — I — I 



aktvltgtkdtvc 
Iktvltgtkdtvc 



:|GgTGA^VAKGABQGGLDTTKSVL^TKDTV|TGLTGA|l^|AK( 
:|GfrGABNVAKGABQGGLDTTKSVL^TKDTvSTGLTGAgNgAK( 
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^Q«G|DT|K|VL«GTKDT 



980 



1000 

•!••••! 



1010 1020 

•I -I 



1030 1040 
• ■ I i t 




AAQGGLDTSNAALTGTMDTA 



NOV20 
088492 



1080 1090 1100 1110 1120 

. I — i — i — | . i . . - - 1 - - ■ - 1 — 

- --- ■ - - - pkSkB- - - ffngjFG Egg g • r:g-v 

| j ^5faSni^vPs31ISGyiili I CHEP^IY 
xibo i±yu 1200 

A- 



■!-•-■!- 



3N g^AH^^R'-gRgftApPg fj| 

ga^^vrtHATtPgT{jgT.PPRT^§Fs"KYrn " - - HV r ] "pR*pS!^WiSf W ^CT CAOTRSvBlBCS QLAgTGFB 




NOV20 

Q96Q06 

088492 



NOV20 

Q96Q06 

088492 



Other BLAST results include sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 20F. 



Table 20F. Patp BLASTP Analysis for NOV20 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


E Value 


patp:AAY48492 


Human breast tumour- 
associated protein 3 7 - 
Homo sapiens 


324 


141/156 
(90%) 


145/156 
(92%) 


1.0e-68 


patp:AAY44 92 9 


Human adipose 
differentiation 
associated protein-1 - 
Homo sapiens 


213 


141/156 
(90%) 


145/156 
(92%) 


1 . 0e-68 


patp:AAY4493 0 


Human adipose 
differentiation 
associated protein-2 - 
Homo sapiens 


206 


141/156 
(90%) 


145/156 
(92%) 


1.0e-68 


patp :AAY44 931 


Mammalian adipose 
differentiation 
associated protein - 
Mammalia 


286 


141/156 
(90%) 


145/156 
(92%) 


1.0e-68 


patp :AAY67 24 0 


Human adipophilin-like 
protein (HALP) amino 
acid sequence - Homo 
sapiens 


434 


55/197 
(27%) 


95/197 
(48%) 


2 . 7e-10 
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Table 20G lists the domain description from DOMAIN analysis results against 

NOV20. 

Table 20F. Domain Analysis of NOV20 

Pfam analysis 

Model Domain seq-f seq-t hmm-f hmm-t score E-value 

' [no hits above thresholds] 
No significant domains were found. 

The S3-12-like gene disclosed in this invention is expressed in at least the following 
5 tissues: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 

hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal 
kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, 
pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, 
spleen, stomach, testis, thyroid, trachea, uterus, liver. 

10 The sequence is predicted to be expressed in adipocytes because of the expression 

pattern of (GENBANK-1D: gb:GENBANK-ID:AF064748|acc:AF064748.1) a closely related 
Mus musculus S3- 12 mRNA, complete cds homolog in species Mus musculus. 
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The nucleic acids and proteins of the invention have applicationsin the diagnosis 
and/or treatment of various diseases and disorders. For example, the compositions of the 
present invention may have efficacy for the treatment of patients suffering from obesity as 
well as other diseases, disorders and conditions. This novel human protein has best homology 
5 to a novel mouse protein S3- 12 cloned from mouse adipocytes using an antibody based 
subtract! ve. hybridization protocol. S3- 12 contains tandem repeats of a threonine-nch 33- 
ainino acid motif, which are similar to 33-aniino acid motif -in adipocyte differentiation- 
related protein (ADRP). Therefore the protein of this invention may be useful in the treatment 
of obesity and its complications, such as hypertension, diabetes. 

10 This novel human protein has best homology to a novel mouse protein S3- 12 cloned 

from mouse adipocytes using an antibody based subtractive hybridization protocol. It also 
contains tandem repeats of a threonine-rich 33-amino acid motif; which are similar to 33- 
amino acid motif in adipocyte differentiation-related protein (ADRP). 

This sequence has 99% homology to a patented partial cDNA, Acc No A50242, that 

15 has been described as encoding an autoantigen diagnostic of endometriosis (see Y95851). 
These autoantigens (see Y95843-55) can be used in non-invasive assays to detect 
endometriosis. The assays are based on the binding of the autoantigens by autoantibodies in 
a body fluid of a patient. The autoantigens may be immobilized on solid supports and used in 
an immunoprecipitation assay, an enzyme linked immunosorbant assay (EL1SA), a depletion 

20 enzyme-linked immunosorbant assay (dELTSA), a Western blot, a particle agglutination 
assay, a luminescent oxygen-channeling immunoassay, a proximity-based immunosorbant 
assay and/or a biosensor-based immunoassay to detect the presence of autoantibodies 
immunospecific for them. The presence of such antibodies is indicative of the presence of 
endometriosis. High clinical sensitivity and specificity, as well as a means for assessing 

25 disease progression, prognosis and therapeutic efficacy, are achieved. Polynucleotides 
encoding the autoantigens can be used in the recombinant production of the autoantigens. 

NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof. Also included in the invention 
30 are nucleic acid fragments sufficient for use as hybridization probes to identify NOVX- 

encoding nucleic acids (e.g., NOVX mRNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of NOVX nucleic acid molecules. As used herein, the term 
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"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA) ; RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof The nucleic acid 
molecule may be single-stranded or double-stranded, but preferably is comprised double- 
5 stranded DNA. 

An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in die present invention is the product of 
a naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 

1 0 gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps as they may take place within the cell, or host cell, in 
which the gene product arises. Examples of such processing steps leading to a "mature" form 

15 of a polypeptide or protein include the cleavage of the N-terminal methionine residue 

encoded by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or 
leader sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form 

20 arising from a precursor polypeptide or protein having residues 1 to N, in which an N- 

terminal signal sequence from residue 1 to residue M is cleaved, would have the residues 
from residue M+l to residue M remaining. Further as used herein, a "mature" form of a 
polypeptide or protein may arise from a step of post-translational modification other than a 
proteolytic cleavage event. Such additional processes include, by way of non-limiting 

25 example, glycosylation, myristoylation or phosphorylation. In general, a mature polypeptide 
or protein may result from the operation of only one of these processes, or a combination of 
any of them. 

The term "probes 5 ', as utilized herein, refers to nucleic acid sequences of variable length, 
preferably between at least about 10 nucleotides (nt), 100 nt, or as many as approximately, 
30 e.g., 6,000 nt, depending upon the specific use. Probes are used in the detection of identical, 
similar, or complementary nucleic acid sequences. Longer length probes are generally 
obtained from a natural or recombinant source, are highly specific, and much slower to 
hybridize than shorter-length oligomer probes. Probes may be single- or double-stranded and 
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designed to have specificity in PCR, membrane-based hybridization technologies, or ELISA- 
iike technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one, which is 
separated from other nucleic acid molecules which are present in the natural source of the 
5 nucleic acid. Preferably, an "isolated" nucleic acid is free of sequences which naturally flank 
the nucleic acid (i.e., sequences located at the 5'- and i'-termim of the nucleic acid) in the 
genomic DNA of die organism from which the nucleic acid is derived. For example, m 
various. embodiments, the isolated NOVX nucleic acid molecules can contain less than about 
5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank 
1 0 the nucleic acid molecule in genomic DNA of the cell/tissue from which the nucleic acid is 
derived (e.g., brain, heart, liver, spleen, etc.). Moreover, an "isolated" nucleic acid molecule, 
such as a cDNA molecule, can be substantially free of other cellular material or culture 
medium when produced by recombinant techniques, or of chemical precursors or other 
chemicals when chemically synthesized. 
15 A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 

nucleotide sequence SEQ ID NOS: 1,3,5,7,9, II, 13, 15, 17, 19,21,23,25,27,29,31,33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, or a complement of this aforementioned 
nucleotide sequence, can be isolated using standard molecular biology techniques and the 
sequence information provided herein. Using all or a portion of the nucleic acid sequence of 
20 SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 
45, 47, 49, 51, 53, 55, 57, and 59 as a hybridization probe, NOVX molecules can be isolated 
using standard hybridization and cloning techniques (e.g., as described in Sambrook, et ah, 
(eds.), Molecular Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, 1989; and Ausubel, et a/., (eds.), CURRENT 
25 Protocols in 4 Molecular Biology, John Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
30 oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
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genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 
5 invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides SEQ 1L) NOS: 1, 3, 5, 7, 9, 11, 13, 
15, 17, 19, 21*23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, or 
a complement thereof Oligonucleotides may be chemically synthesized and may also be 
used as probes. 

10 In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOS: 1, 3, 5, 7, 9, 11,13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 
51, 53, 55, 57, and 59, or a portion of this nucleotide sequence (e.g., a fragment that can be 
used as a probe or primer or a fragment encoding a biologically-active portion of an NOVX 

15 polypeptide). A nucleic acid molecule that is complementary to the nucleotide sequence 

shown SEQ ID NOS: 1,3, 5,7,9, 11, 13, 15, 17, 19,21,23,25,27,29,31,33,35,37,39,41, 
43, 45, 47, 49, 51, 53, 55, 57, or 59 is one that is sufficiently complementary to the nucleotide 
sequence shown SEQ ID NOS: 1,3,5,7, 9, 11, 13, 15, 17, 19,21,23,25,27,29,31,33,35, 
37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, or 59 that it can hydrogen bond with little or no 

20 mismatches to the nucleotide sequence shown SEQ ID NOS: 1,3,5,7,9, 11, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, or 59, thereby forming 
a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means 

25 the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide 
or compound. Direct binding refers to interactions that do not take place through, or due to, 

30 the effect of another polypeptide or compound, but instead are without other substantial 

chemical intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 

acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 

hybridization in the case of nucleic acids or for specific recognition of an epitope in the case 
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of amino acids, respectively, and are at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 
sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but ditters trom it in respect to certain components or side 
chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different 
species. 

Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in the art, or whose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et ah, 
Current Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, 
and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 

variations thereof, refer to sequences characterized by a homology at the nucleotide level or 

amino acid level as discussed above. Homologous nucleotide sequences encode those 

sequences coding for isoforms of NOVX polypeptides. Isoforms can be expressed in 

different tissues of the same organism as a result of, for example, alternative splicing of 

RNA. Alternatively, isoforms can be encoded by different genes. In the invention, 

homologous nucleotide sequences include nucleotide sequences encoding for an NOVX 

polypeptide of species other than humans, including, but not limited to: vertebrates, and thus 

can include, e.g., frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. 

Homologous nucleotide sequences also include, but are not limited to, naturally occurring 

allelic variations and mutations of the nucleotide sequences set forth herein. A homologous 

nucleotide sequence does not, however, include the exact nucleotide sequence encoding 
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human NOVX protein. Homologous nucleic acid sequences include those nucleic acid 
sequences that encode conservative amino acid substitutions (see below) in SEQ ID NOS: 1, 
3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 
55, 57, and 59, as well as a polypeptide possessing NOVX biological activity. Various 
5 biological activities of the NOVX proteins are described below. 

An NOVX polypeptide is encoded by the open reading trame ("ORF") of an NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be 
translated into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted 
by a stop codon. An ORF that represents the coding sequence for a full protein begins with 
10 an ATG "start" codon and terminates with one of the three "stop" codons, namely, TAA, 
TAG, or TGA. For the purposes of this invention, an ORF may be any part of a coding 
sequence, with or without a start codon, a stop codon, or both. For an ORF to be considered 
as a good candidate for coding for a bona fide cellular protein, a minimum size requirement is 
often set, e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 
1 5 The nucleotide sequences determined from the cloning of the human NOVX genes 

allows for the generation of probes and primers designed for use in identifying and/or cloning 
NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX homologues 
from other vertebrates. The probe/primer typically comprises substantially purified 
oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence 
20 that hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 

300, 350 or 400 consecutive sense strand nucleotide sequence SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 
13, 15. 17, 19,21,23, 25, 27, 29, 31 , 33, 35, 37, 39, 41 , 43, 45, 47, 49, 5 1 , 53, 55, 57, or 59; 
or an anti-sense strand nucleotide sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 
2 1 , 23, 25, 27, 29, 3 1 , 33, 35, 37, 39, 41, 43, 45, 47, 49, 5 1 , 53, 55, 57, or 59; or of a naturally 
25 occurring mutant of SEQ ID NOS: 1 , 3, 5, 7, 9, 1 1 , 1 3, 1 5, 1 7, 1 9, 2 1 , 23, 25, 27, 29, 3 1 , 33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59. 

Probes based on the human NOVX nucleotide sequences can be used to detect transcripts or 
genomic sequences encoding the same or homologous proteins. In various embodiments, the 
probe further comprises a label group attached thereto, e.g. the label group can be a 
30 radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such probes can 
be used as a part of a diagnostic test kit for identifying cells or tissues which mis-express an 
NOVX protein, such as by measuring a level of an NOVX-encoding nucleic acid in a sample 
of cells from a subject e.g., detecting NOVX mRNA levels or determining whether a 
genomic NOVX gene has been mutated or deleted. 
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"A polypeptide having a biologically-active portion of an NOVX polypeptide" refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 

5 active portion of NOVX" can be prepared by isolating a portion SEQ ID NOS: 1, 3, 5, 7, 9, 
1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, or 
59, that encodes a polypeptide having an NOVX biological activity (the biological activities 
of the NOVX proteins are described below), expressing the encoded portion of NOVX 
protein (e.g., by recombinant expression in vitro) and assessing the activity of the encoded 

10 portion of NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown in SEQ ID NOS: 1,3,5,7; 9, 11, 13, 15, 17, 19,21,23,25, 27, 
29, 3 1 , 33, 35, 37. 39, 41 , 43, 45. 47, 49, 5 1 , 53, 55, 57, and 59 due to degeneracy of the 
1 5 genetic code and thus encode the same NOVX proteins as that encoded by the nucleotide 

sequences shown in SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59. In another embodiment, an isolated 
nucleic acid molecule of the invention has a nucleotide sequence encoding a protein having 
an amino acid sequence shown in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
20 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60. 

In addition to the human NOVX nucleotide sequences shown in SEQ ID NOS: 1, 3, 5, 
7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37,39,41,43,45,47, 49,51,53,55, 
57, and 59, it will be appreciated by those skilled in the art that DNA sequence 
polymorphisms that lead to changes in the amino acid sequences of the NOVX polypeptides 
25 may exist within a population (e.g., the human population). Such genetic polymorphism in 
the NOVX genes may exist among individuals within a population due to natural allelic 
variation. As used herein, the terms "gene" and "recombinant gene" refer to nucleic acid 
molecules comprising an open reading frame (ORF) encoding an NOVX protein, preferably a 
vertebrate NOVX protein. Such natural allelic variations can typically result in 1-5% 
30 variance in the nucleotide sequence of the NOVX genes. Any and all such nucleotide 

variations and resulting amino acid polymorphisms in the NOVX polypeptides, which are the 
result of natural allelic variation and that do not alter the functional activity of the NOVX 
polypeptides, are intended to be within the scope of the invention. 
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Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 
thus that have a nucleotide sequence that differs from the human SEQ ID NOS: 1,3,5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 
59 are intended to be within the scope of the invention. Nucleic acid molecules 
5 corresponding to natural allelic variants and homologues of the NOVX cDNAs of the 
invention can be isolated based on their homology to the human NOVX nucleic acids 
disclosed herein using die human cDNAs, or a portion lliereof, as a hybridization probe 
according to standard hybridization techniques under stringent hybridization conditions. 
Accordingly, in another embodiment, an isolated nucleic acid molecule of the 

10 invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, 23, 25, 27, 29 ; 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59. 
In another embodiment, the nucleic acid is at least 10, 25, 50, 100, 250, 500, 750, 1000, 1 500, 
or 2000 or more nucleotides in length. In yet another embodiment, an isolated nucleic acid 

1 5 molecule of the invention hybridizes to the coding region. As used herein, the term 

"hybridizes under stringent conditions" is intended to describe conditions for hybridization 
and washing under which nucleotide sequences at least 60% homologous to each other 
typically remain hybridized to each other. 

Homologs (I.e., nucleic acids encoding NOVX proteins derived from species other 

20 than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a 
probe using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 

25 other sequences. Stringent conditions are sequence-dependent and will be different in 

different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 
thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 

30 which 50% of the probes complementary to the target sequence hybridize to the target 

sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those 
in which the salt concentration is less than about 1 .0 M sodium ion, typically about 0.01 to 
1 .0 M sodium ion (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C 
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for short probes, primers or oligonucleotides (e.g., 1 0 nt to 50 nt) and at least about 60°C for 
longer probes, primers and oligonucleotides. Stringent conditions may also be achieved with 
the addition of destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 

5 et al, (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. 
(1989), 63. 1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 
70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 

1 0 EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm 
DNA at 65°C,, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An 
isolated nucleic acid molecule of the invention that hybridizes under stringent conditions to 
the sequences SEQ IDNOS: 1,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37, 
39 ? 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, corresponds to a naturally-occurring nucleic 

15 acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule refers to an 
RNA or DNA molecule having a nucleotide sequence that occurs in nature (e.g., encodes a 
natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic acid 
molecule comprising the nucleotide sequence of SEQ IDNOS; 1,3,5,7,9, 11, 13, 15, 17, 

20 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, or 
fragments, analogs or derivatives thereof, under conditions of moderate stringency is 
provided. A non-limiting example of moderate stringency hybridization conditions are 
hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 100 mg/ml denatured 
salmon sperm DNA at 55°C, followed by one or more washes in IX SSC, 0.1% SDS at 37°C. 

25 Other conditions of moderate stringency that may be used are well-known within the art. See, 
e.g., Ausubel, et al. (eds.), 1 993, Current Protocols in Molecular Biology, John Wiley 
& Sons, NY, and Kriegler, 1990; Gene Transfer and Expression, A Laboratory 
Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 

30 comprising the nucleotide sequences SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 

25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, or fragments, analogs 

or derivatives thereof, under conditions of low stringency, is provided. A non-limiting 

example of low stringency hybridization conditions are hybridization in 35% formamide, 5X 

SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02%o PVP, 0.02% Ficoll, 0.2% BSA, 100 

208 




t i 1 ; ! !! 3 H & !b.H- 



mg/mi denatured salmon sperm DNA, 10% (wt/vol) dextran sulfate at 40°C, followed by one 
or more washes in 2X SSC, 25 mM Tris-HCl (pJH 7.4), 5 mM EDTA, and 0. 1% SDS at 50°C 
Other conditions of low stringency that may be used are well known in the art (e.g., as 
employed for cross-species hybridizations). See, e.g., Ausubel, et al. (eds.), 1993, CURRENT 
5 Protocols in Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990, Gene 
Transfer and Expression, A Laboratory Manual, Stockton Press, NY; Shilo and 
Weinberg, 1 981 . Proa Natl Acad Sci USA 78. 6789-6792. 

Conservative Mutations 

10 In addition to naturally-occurring allelic variants of NOVX sequences that may exist 

in the population, the skilled artisan will further appreciate that changes can be introduced by 
mutation into the nucleotide sequences SEQ ID NOS: 1,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23, 
25, 27, 29, 3 1 , 33, 35, 37, 39, 41 , 43, 45, 47, 49, 5 1 , 53, 55, 57, and 59, thereby leading to 
changes in the amino acid sequences of the encoded NOVX proteins, without altering the 

15 functional ability of said NOVX proteins. For example, nucleotide substitutions leading to 
amino acid substitutions at "non-essential" amino acid residues can be made in the sequence 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 
46, 48, 50, 52, 54, 56, 58, or 60. A "non-essential" amino acid residue is a residue that can be 
altered from the wild-type sequences of the NOVX proteins without altering their biological 

20 activity, whereas an "essential" amino acid residue is required for such biological activity. 
For example, amino acid residues that are conserved among the NOVX proteins of the 
invention are predicted to be particularly non-amenable to alteration. Amino acids for which 
conservative substitutions can be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 

25 proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60 yet 
retain biological activity. In one embodiment, the isolated nucleic acid molecule comprises a 
nucleotide sequence encoding a protein, wherein the protein comprises an amino acid 

30 sequence at least about 45% homologous to the amino acid sequences SEQ ID NOS: 2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 
58, and 60. Preferably, the protein encoded by the nucleic acid molecule is at least about 
60% homologous to SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 1 8, 20, 22, 24, 26, 28, 30 5 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60; more preferably at least about 70% 



homologous SEQ IDNOS: 2, 4, 6, 8, 10, 12, 14, 16 J 8, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60; still more preferably at least about 80% 
homologous to SEQ IDNOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60; even more preferably at least about 90% 
5 homologous to SEQ IDNOS: 2, 4, 6, 8, 10, 12, 14, 16, 18,20,22,24,26,28,30,32,34,36, 
38, 40, 42; 44, 46, 48, 50, 52, 54, 56, 58, or 60; and most preferably at least about 95% 
homologous to SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60. 

An isolated nucleic acid molecule encoding an NOVX protein homologous to the 

10 protein ofSEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18,20,22,24,26,28,30,32,34,36,38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60 can be created by introducing one or more 
nucleotide substitutions, additions or deletions into the nucleotide sequence of SEQ ID NOS: 
1,3,5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37,39,41,43,45,47, 49,51, 
53, 55, 57, and 59, such that one or more amino acid substitutions, additions or deletions are 

15 introduced into the encoded protein. 

Mutations can be introduced into SEQ ID NOS: 1 , 3, 5, 7, 9, 1 1 , 1 3, 1 5, 1 7, 1 9, 2 1 , 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59 by standard techniques, 
such as site-directed mutagenesis and PCR-mediated mutagenesis. Preferably, conservative 
amino acid substitutions are made at one or more predicted, non-essential amino acid 

20 residues. A "conservative amino acid substitution" is one in which the amino acid residue is 
replaced with an amino acid residue having a similar side chain. Families of amino acid 
residues having similar side chains have been defined within the art. These families include 
amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic side chains (e.g., 
aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine, asparagine, 

25 glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, 
leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched side 
chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, 
phenylalanine, tryptophan, histidine). Thus, a predicted non-essential amino acid residue in 
the NOVX protein is replaced with another amino acid residue from the same side chain 

30 family. Alternatively, in another embodiment, mutations can be introduced randomly along 
all or part of an NOVX coding sequence, such as by saturation mutagenesis, and the resultant 
mutants can be screened for NOVX biological activity to identify mutants that retain activity. 
Following mutagenesis of SEQ IDNOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19,21,23,25,27,29, 
31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 5 1, 53, 55, 57, and 59, the encoded protein can be 



expressed by any recombinant technology known in the art and the activity of the protein can 
be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 

5 conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 
one of the following groups: ST A, NEQK, NHQK, NDBQ, QHRK, MiLV, M1LF, H Y, 
FYW, wherein die single letter amino acid codes are grouped by those amino acids thai may 
be substituted for each other. Likewise, the "weak" group of conserved residues may be any 
one of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, 

1 0 NEQHRK, VLIM, HFY, wherein the letters within each group represent the single letter 
amino acid code. 

In one embodiment, a mutant NOVX protein can be assayed for (/) the ability to form 
protein :protein interactions with other NOVX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (if) complex formation between a mutant NOVX protein 
1 5 and an NOVX ligand; or (///') the ability of a mutant NOVX protein to bind to an intracellular 
target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 
regulate a specific biological function (e.g., regulation of insulin release). 

Antisense Nucleic Acids 

20 Another aspect of the invention pertains to isolated antisense nucleic acid molecules 

that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence ofSEQ ID NOS: 1,3,5,7,9, It, 13, 15, 17, 19,21,23,25,27,29,31, 
33, 35, 37, 39, 41 , 43, 45, 47, 49, 51, 53, 55, 57, and 59, or fragments, analogs or derivatives 
thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is complementary 

25 to a "sense" nucleic acid encoding a protein (e.g., complementary to the coding strand of a 
double-stranded cDNA molecule or complementary to an mRNA sequence). In specific 
aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 1 0, 25, 50, 1 00, 250 or 500 nucleotides or an entire NOVX 
coding strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, 

30 homologs, derivatives and analogs of an NOVX protein of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60, 
or antisense nucleic acids complementary to an NOVX nucleic acid sequence of SEQ ID 
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NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 
5i, 53, 55, 57, and 59, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an NOVX protein. The term 
5 "coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is anlisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the NOVX protein. The term "noncoding region" refers to 5' and 3' sequences 
which flank the coding region that are not translated into amino acids (i.e., also referred to as 
10 5' and 3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of NOVX mRNA, but more preferably is an oligonucleotide that is 
1 5 antisense to only a portion of the coding or noncoding region of NOVX mRNA. For 

example, the antisense oligonucleotide can be complementary to the region surrounding the 
translation start site of NOVX mRNA. An antisense oligonucleotide can be, for example, 
about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid 
of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 
20 using procedures known in the art. For example, an antisense nucleic acid (e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally-occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules 
or to increase the physical stability of the duplex formed between the antisense and sense 
nucleic acids (e.g., phosphorothioate derivatives and acridine substituted nucleotides can be 
25 used). 

Examples of modified nucleotides that can be used to generate the antisense nucleic 

acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 

xanthine, 4-acetyicytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 

2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 

30 inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 

2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 

7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 

beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, 
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pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 
5-methyIuracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. Alternatively, the antisense nucleic acid can be produced biologically 
5 using an expression vector into which a nucleic acid has been subcloned in an antisense 
orientation (i.e., RNA transcribed from the inserted nucleic acid will be of an antisense 
orientation 10 a target nucleic acid of interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 

10 genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein (e.g., 
by inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 

15 nucleic acid molecules of the invention includes direct injection at a tissue site. 

Alternatively, antisense nucleic acid molecules can be modified to target selected cells and 
then administered systemically. For example, for systemic administration, antisense 
molecules can be modified such that they specifically bind to receptors or antigens expressed 
on a selected cell surface (e.g., by linking the antisense nucleic acid molecules to peptides or 

20 antibodies that bind to cell surface receptors or antigens). The antisense nucleic acid 

molecules can also be delivered to cells using the vectors described herein. To achieve 
sufficient nucleic acid molecules, vector constructs in which the antisense nucleic acid 
molecule is placed under the control of a strong pol 11 or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 

25 G-anomeric nucleic acid molecule. An G-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual G -units, 
the strands run parallel to each other. See, e.g., Gaultier, et al., 1987. Nucl. Acids Res. 15: 
6625-6641. The antisense nucleic acid molecule can also comprise a 

2'-o-methylribonucleotide (See, e.g., Inoue, et al. 1987. Nucl Acids Res. 15: 613 1-6148) or a 
30 chimeric RNA-DNA analogue (See, e.g., Inoue, et al, 1987. FEES Lett. 215: 327-330. 
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Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
5 nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of die invention is a ribuzyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 

10 complementary region. Thus, ribozymes (e.g., hammerhead ribozymes as described in 

Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave NOVX 
mRNA transcripts to thereby inhibit translation of NOVX mRNA. A ribozyme having 
specificity for an NOVX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an NOVX cDNA disclosed herein (i.e., SEQ 1DNOS: 1,3,5,7, 9, 11, 13, 15, 

15 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59). For 
example, a derivative of a Tetrahymena L-19 1VS RNA can be constructed in which the 
nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in an NOVX-encoding mRNA. See, e.g., U.S. Patent 4,987,071 to Cech, et al. and 
U.S. Patent 5,1 16,742 to Cech, et al NOVX mRNA can also be used to select a catalytic 

20 RNA having a specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel 
etal., (\993) Science 261:1411-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region of the NOVX nucleic acid (e.g., the NOVX promoter 
and/or enhancers) to form triple helical structures that prevent transcription of the NOVX 

25 gene in target cells. See, e.g., Helene, 1991 . Anticancer Drug Des. 6: 569-84; Helene, et ah 
\992. Ann. N.Y. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 
of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 

30 be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al., 1996. BioorgMed 

Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 

acid mimics (e.g., DNA mimics) in which the deoxyribose phosphate backbone is replaced by 

a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA 
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under conditions of low ionic strength. The synthesis of PNA oligomers can be performed 
using standard solid phase peptide synthesis protocols as described in Hyrup, et aL, 1996. 
supra; Perry-O'Keefe, et aL, 1996. Proc. Natl Acad. Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 
5 PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 
PNAs of NOVX can also be used, for example, in the analysis of single base pair initiations 
in a gene (e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., Si nucleases (See, Hyrup, et al, 1996. supra); or as 

10 probes or primers for DNA sequence and hybridization (See, Hyrup, et aL, 1996, supra; 
Perry-O'Keefe, et al., 1996. supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 

15 delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated 

that may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 

20 number of bonds between the nucleobases, and orientation (see, Hyrup, et aL, 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et al, 1 996. 
supra and Finn, et aL, 1 996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 
modified nucleoside analogs, e.g., 5 , -(4-methoxytrityl)amino-5 , -deoxy-thymidine 

25 phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g., Mag, et 
aL, 1989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise 
manner to produce a chimeric molecule with a 5 1 PNA segment and a 3' DNA segment. See, 
e.g., Finn, et aL, 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5' 
DNA segment and a 3' PNA segment. See, e.g., Petersen, et aL, 1 975. Bioorg. Med. Chem. 

30 Lett. 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such 
as peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport 
across the cell membrane (see, e.g., Letsinger, et al., 1989. Proc. Natl. Acad. Sci. U.S.A. 86: 
6553-6556; Lemaitre, et aL, 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. 
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WO88/0981 0) or the blood-brain barrier (.see, e.g., PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (.see, 
e.g., Krol, el ah, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 
1988. Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to 
5 another molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport 
agent, a hybridization-triggered cleavage agent, and the tike. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS: 2, 4, 6, 

10 8, 10, 12, 14,16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 
58, or 60. The invention also includes a mutant or variant protein any of whose residues may 
be changed from the corresponding residues shown in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60 while 
still encoding a protein that maintains its NOVX activities and physiological functions, or a 

1 5 functional fragment thereof 

In general, an NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other 
amino acids, and further include the possibility of inserting an additional residue or residues 
between two residues of the parent protein as well as the possibility of deleting one or more 

20 residues from the parent sequence. Any amino acid substitution, insertion, or deletion is 

encompassed by the invention. In favorable circumstances, the substitution is a conservative 
substitution as defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also 

25 provided are polypeptide fragments suitable for use as immunogens to raise anti-NOVX 

antibodies. In one embodiment, native NOVX proteins can be isolated from cells or tissue 
sources by an appropriate purification scheme using standard protein purification techniques. 
In another embodiment, NOVX proteins are produced by recombinant DNA techniques. 
Alternative to recombinant expression, an NOVX protein or polypeptide can be synthesized 

30 chemically using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion 
thereof is substantially free of cellular material or other contaminating proteins from the cell 
or tissue source from which the NOVX protein is derived, or substantially free from chemical 

216 



a ; ;Lj.:0 M u B ^ ** Hj ..1 fJ :l ^ u 



precursors or other chemicals when chemically synthesized. The language "substantially free 
of cellular material" includes preparations of NOVX proteins in which the protein is 
separated from cellular components of the cells from which it is isolated or recombinantly- 
produced. In one embodiment, the language "substantially free of cellular material" includes 
5 preparations of NOVX proteins having less than about 30% (by dry weight) of non-NOVX 
proteins (also reterred to herein as a "contaminating protein"), more preterably less than 
about 20% of non-NOVX proteins, still more preferably less than about 10% of non-NOVX 
proteins, and most preferably less than about 5% of non-NOVX proteins. When the NOVX 
protein or biologically-active portion thereof is recombinantly-produced, it is also preferably 
10 substantially free of culture medium, i.e., culture medium represents less than about 20%, 

more preferably less than about 10%, and most preferably less than about 5% of the volume 
of the NOVX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of NOVX proteins in which the protein is separated from chemical precursors or 
15 other chemicals that are involved in the synthesis of the protein. In one embodiment, the 

language "substantially free of chemical precursors or other chemicals" includes preparations 
of NOVX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-NOVX chemicals, more preferably less than about 20% chemical precursors or 
non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 
20 non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 
non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
NOVX proteins (e.g., the amino acid sequence shown in SEQ TD NOS: 2, 4, 6, 8, 10, 12, 14, 
25 16, 1 8, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60) that 
include fewer amino acids than the full-length NOVX proteins, and exhibit at least one 
activity of an NOVX protein. Typically, biologically-active portions comprise a domain or 
motif with at least one activity of the NOVX protein. A biologically-active portion of an 
NOVX protein can be a polypeptide which is, for example, 10, 25, 50, 100 or more amino 
30 acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native NOVX protein. 
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In an embodiment, theNOVX protein has an amino acid sequence shown SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18,20,22, 24,26,28,30, 32, 34, 36,38, 40,42, 44, 46,48, 
50, 52, 54, 56, 58, or 60. In other embodiments, the NOVX protein is substantially 
homologous to SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
5 38, 40, 42, 44*46, 48, 50, 52, 54, 56, 58, or 60, and retains the functional activity of the 

protein ot SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20,22, 24,26,28,30, 32,34,36,38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60, yel differs in amino acid sequence due lo natural 
allelic variation or mutagenesis, as described in detail, below. 

Accordingly, in another embodiment, the NOVX protein is a protein that comprises 
10 an amino acid sequence at least about 45% homologous to the amino acid sequence SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 
50, 52, 54, 56, 58, or 60, and retains the functional activity of the NOVX proteins of SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 
50, 52, 54, 56,58, or 60. 



15 


Determining Homology Between Two or More Sequences 




To determine the percent homology of two amino acid sequences or of two nucleic 




acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be 




introduced in the sequence of a first amino acid or nucleic acid sequence for optimal 




alignment with a second amino or nucleic acid sequence). The amino acid residues or 


20 


nucleotides at corresponding amino acid positions or nucleotide positions are then compared. 




When a position in the first sequence is occupied by the same amino acid residue or 




nucleotide as the corresponding position in the second sequence, then the molecules are 




homologous at that position (i.e., as used herein amino acid or nucleic acid "homology" is 




equivalent to amino acid or nucleic acid "identity"). 


25 


The nucleic acid sequence homology may be determined as the degree of identity 




between two sequences. The homology may be determined using computer programs known 




in the art, such as GAP software provided in the GCG program package. See, Needleman 




and Wunsch,*1970. J Mol Biol 48: 443-453. Using GCG GAP software with the following 




settings for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP 


30 


extension penalty of 0.3, the coding region of the analogous nucleic acid sequences referred 




to above exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 




98%, or 99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS: 1, 
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3,5,7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37,39,41,43,45,47,49,51,53, 
55, 57, and 59. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 

5 comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region ot comparison, determining the number of 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing 
the number of matched positions by the total number of positions in the region of comparison 

10 (i.e., the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity " as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 
80 percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 

1 5 reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 

20 an amino acid sequence corresponding to an NOVX protein SEQ ID NOS: 2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60), 
whereas a "non-NOVX polypeptide" refers to a polypeptide having an amino acid sequence 
corresponding to a protein that is not substantially homologous to the NOVX protein, e.g., a 
protein that is different from the NOVX protein and that is derived from the same or a 

25 different organism. Within an NOVX fusion protein the NOVX polypeptide can correspond 
to all or a portion of an NOVX protein. In one embodiment, an NOVX fusion protein 
comprises at least one biologically-active portion of an NOVX protein. In another 
embodiment, an NOVX fusion protein comprises at least two biologically-active portions of 
an NOVX protein. In yet another embodiment, an NOVX fusion protein comprises at least 

30 three biologically-active portions of an NOVX protein. Within the fusion protein, the term 
"operatively-linked" is intended to indicate that the NOVX polypeptide and the non-NOVX 
polypeptide are fused in-frame with one another. The non-NOVX polypeptide can be fused 
to the N-terminus or C-terminus of the NOVX polypeptide. 
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In one embodiment, the fusion protein is a GST-NOVX fusion protein in which the 
NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 
polypeptides. 

5 In another embodiment, the fusion protein is an NOVX protein containing a 

heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host 
cells), expression and/or secretion of NOVX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-immunoglobulin fusion 

10 protein in which the NOVX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the 
invention can be incorporated into pharmaceutical compositions and administered to a subject 
to inhibit an interaction between an NOVX ligand and an NOVX protein on the surface of a 
cell, to thereby suppress NOVX-mediated signal transduction in vivo. The NOVX- 

15 immunoglobulin fusion proteins can be used to affect the bioavailability of an NOVX 
cognate ligand. Inhibition of the NOVX ligand/NO VX interaction may be useful 
therapeutically for both the treatment of proliferative and differentiate disorders, as well as 
modulating (e.g. promoting or inhibiting) cell survival. Moreover, the 
NOVX-immunoglobulin fusion proteins of the invention can be used as iinmunogens to 

20 produce anti-NOVX antibodies in a subject, to purify NOVX ligands, and in screening assays 
to identify molecules that inhibit the interaction of NOVX with an NOVX ligand. 

An NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 

25 techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as 
appropriate, alkaline phosphatase treatment to avoid undesirable joining, and enzymatic 
ligation. In another embodiment, the fusion gene can be synthesized by conventional 
techniques including automated DNA synthesizers. Alternatively, PGR amplification of gene 

30 fragments can be carried out using anchor primers that give rise to complementary overhangs 

between two consecutive. gene fragments that can subsequently be annealed and reamplified 

to generate a chimeric gene sequence (see, e.g., Ausubel, et al. (eds.) Current Protocols in 

MOLECULAR Biology, John Wiley & Sons, 1 992). Moreover, many expression vectors are 

commercially available that already encode a fusion moiety (e.g., a GST polypeptide). An 
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NOVX-encoding nucleic acid can be cloned into such an expression vector such that the 
fusion moiety is linked in-frame to the NOVX protein. 

NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
5 NOVX agonists {i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can 
be generated by mutagenesis (e.g. : discrete point mutation or truncation of the NOVX 
protein). An agonist of the NOVX protein can retain substantially the same, or a subset of, 
the biological activities of the naturally occurring form of the NOVX protein. An antagonist 
of the NOVX protein can inhibit one or more of the activities of the naturally occurring form 
1 0 of the NOVX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 
1 5 treatment with the naturally occurring form of the NOVX proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (i.e., mimetics) 
or as NOVX antagonists can be identified by screening combinatorial libraries of mutants 
(e.g., truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist 
activity. In one embodiment, a variegated library of NOVX variants is generated by 
20 combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 
library. A variegated library of NOVX variants can be produced by, for example, 
enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential NOVX sequences is expressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins (e.g., for phage display) containing the set of 
25 NOVX sequences therein. There are a variety of methods which can be used to produce 

libraries of potential NOVX variants from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 
30 desired set of potential NOVX sequences. Methods for synthesizing degenerate 

oligonucleotides are well-known within the art. See, e.g., Narang, 1 983. Tetrahedron 39: 3; 
Itakura, et aL, 1984. Annu. Rev. Biochem. 53: 323; Itakura, et aL, 1984. Science 198: 1056; 
Ike, et ah, 1983. Nucl Acids Res. 1 1 : 477. 
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Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be used 
to generate a variegated population of NOVX fragments for screening and subsequent 
selection of variants of an NOVX protein. In one embodiment, a library of coding sequence 
5 fragments can be generated by treating a double stranded PCR fragment of an NOVX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renatunng the DNA to torm double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with Si nuclease, and ligating the 
10 resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the NOVX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 

1 5 products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 

20 combinatorial genes under conditions in which detection of a desired activity facilitates 

isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in 
the libraries, can be used in combination with the screening assays to identify NOVX 
variants. See, e.g., Arkin and Yourvan, 1992. Proa Nat!. Acad Sci. USA 89: 781 1-7815; 

25 Delgrave, et aL, 1 993 . Protein Engineering 6:327-33 1 . 

Anti-NOVX Antibodies 

Alsp included in the invention are antibodies to NOVX proteins, or fragments of 
NOVX proteins. The term "antibody" as used herein refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 
30 contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a b, 
F ab ' and F( ab <) 2 fragments, and an F a b expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgG, igM, IgA, IgE and IgD, which differ 
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from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgGj, IgG2, and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to all such classes, subclasses and types of human antibody species. 
5 An isolated NOVX-related protein of the invention may be intended to serve as an 

antigen, or a portion or fragment thereof, and additionally can be used as an immiinogen to 
generate antibodies that iiniiiunospecifically bind die antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
alternatively, the invention provides antigenic peptide fragments of the antigen for use as 

10 immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the full length protein and encompasses an epitope thereof such that 
an antibody raised against the peptide forms a specific immune complex with the full length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 1 0 amino acid residues, or at least 1 5 amino acid residues, or at least 20 

1 5 amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly 
these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX-related protein that is located on the surface of the 

20 protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions 
of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 

25 including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or 

without Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. ScL USA 
78: 3824-3828; Kyte and Doolittle 1982, J. Mol. Biol. 157: 105-142, each of which is 
incorporated herein by reference in its entirety. Antibodies that are specific for one or more 
domains within an antigenic protein, or derivatives, fragments, analogs or homologs thereof, 

30 are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospeciflcally bind these protein components. 
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Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A 
Laboratory Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold 
5 Spring Harbor, NY, incorporated herein by reference). Some of these antibodies are 
discussed below. 
Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 

10 protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 

immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples 

15 of such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, 
serum albumin, bovine thyrogiobulin, and soybean trypsin inhibitor. The preparation can 
further include an adjuvant. Various adjuvants used to increase the immunological response 
include, but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., 
aluminum hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, 

20 polyanions, peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as 
Bacille Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 

25 isolated from the mammal (e.g., from the blood) and further purified by well known 

techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 

30 chromatography. Purification of immunoglobulins is discussed, for example, by D. 

Wilkinson (The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 
(April 17, 2000), pp. 25-28). 
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Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
5 heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of iiiiinunoreacling with a particular epitope of the 
antigen characterized by a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
1 0 described by Kohler and Milstein, Nature, 256:495 ( 1 975).' In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent 
to elicit lymphocytes that produce or are capable of producing antibodies that will 
specifically bind to the immunizing agent. Alternatively, the lymphocytes can be immunized 
in vitro. 

15 The immunizing agent will typically include the protein antigen, a fragment thereof or 

a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 

20 (Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 
myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, 

25 immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPR1 -deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 

30 level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, 
San Diego, California and the American Type Culture Collection, Manassas, Virginia. 

Human myeloma and mouse-human heteromyeloma cell lines also have been described for 
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the production of human monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); 
Brodeur et aL, Monoclonal Antibody Production Techniques and Applications, 
Marcel Dekker, Inc., New York, (1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 

5 the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
speciticity of monoclonal antibodies produced by the hybridoma cells is determined by 
iiiimunopiecipitaiion or by an in vitro binding assay, such as radioimmunoassay (RiA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 

10 the Scatchard analysis of Munson and Pollard, Anal. Biochem., 107:220 (1 980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the. target 
antigen are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods. Suitable culture media for this 

15 purpose include, for example, Dulbecco's Modified Eagle's Medium and R.PMI-1640 

medium. Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 

20 electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 

25 heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression 
vectors, which are then transfected into host cells such as simian COS cells, Chinese hamster 
ovary (CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, 
to obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA 

30 also can be modified, for example, by substituting the coding sequence for human heavy and 

light chain constant domains in place of the homologous murine sequences (U.S. Patent No. 

4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalently joining to the 

immunoglobulin coding sequence all or part of the coding sequence for a non- 

immunoglobulin polypeptide. Such a non-immunoglobulin polypeptide can be substituted 
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for the constant domains of an antibody of the invention, or can be substituted for the variable 
domains of one antigen-combining site of an antibody of the invention to create a chimeric 
bivalent antibody. 
Humanized Antibodies 
5 The antibodies directed against the protein antigens of the invention can further 

comprise humanized antibodies or human antibodies, t hese antibodies are suitable tor 
administration to 'humans without engendering an immune response by die human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric 
immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab f )2 

10 or other antigen-binding subsequences of antibodies) that are principally comprised of the 
sequence ofa human immunoglobulin, and contain minimal sequence derived from a non- 
human immunoglobulin. Humanization can be performed following the method of Winter 
and co-workers (Jones et al, Mature, 321:522-525 (1986); Riechmann et al, Nature, 
332:323-327 (1988); Verhoeyen et al, Science, 239:1534-1536 (1988)), by substituting 

15 rodent CDRs or CDR sequences for the corresponding sequences ofa human antibody. (See 
also U.S. Patent No. 5,225,539.) In some instances, Fv framework residues of the human 
immunoglobulin are replaced by corresponding non-human residues. Humanized antibodies 
can also comprise residues which are found neither in the recipient antibody nor in the 
imported CDR or framework sequences. In general, the humanized antibody will comprise 

20 substantially all of at least one, and typically two, variable domains, in which all or 

substantially all of the CDR regions correspond to those ofa non-human immunoglobulin 
and all or substantially all of the framework regions are those of a human immunoglobulin 
consensus sequence. The humanized antibody optimally also will comprise at least a portion 
of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin (Jones 

25 et al, 1986; Riechmann et al, 1988; and Presta, Curr. Op. Struct. Biol, 2:593-596 (1992)). 
Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 

sequences of both the light chain and the heavy chain, including the CDRs, arise from human 

genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 

30 Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 

hybridoma technique (see Kozbor, et al, 1 983 Immunol Today 4: 72) and the EB V 

hybridoma technique to produce human monoclonal antibodies (see Cole, et al, 1985 In: 

Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human 

monoclonal antibodies may be utilized in the practice of the present invention and may be 
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produced by using human hybridomas (see Cote, a/., 1983. Proc Natl Acad Sci USA 80: 
2026-2030) or by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et 
aL, 1985 In: Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 
77-96). 

5 In addition, human antibodies can also be produced using additional techniques, 

including phage display libraries (Hoogenboom and Winter, J. Mot. Biol., 227:381 ( 1991 ); 
Marks et aL, J. Mol Biol, 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 

1 0 challenge, human antibody production is observed, which closely resembles that seen in 
humans in all respects, including gene rearrangement, assembly, and antibody repertoire. 
This approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 
5,569,825; 5,625,126; 5,633,425; 5,661,016, and in Marks et ah (Bio/Technology 10, 779- 
783 (1992)); Lonberg et al. {Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 

1 5 (1 994)); Fishwild et all Nature Biotechnology 14, 845-5 1 (1 996)); Neuberger (Nature 

Biotechnology 14, 826 (1996)); and Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 
(1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's 

20 endogenous antibodies in response to challenge by an antigen. (See PCT publication 

WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains 
in the nonhuman host have been incapacitated, and active loci encoding human heavy and 
light chain immunoglobulins are inserted into the host's genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 

25 DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 
complement of the modifications. The preferred embodiment of such a nonhuman animal is 
a mouse, and js termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 
and WO 96/34096. This animal produces B cells which secrete fully human 

30 immunoglobulins. The antibodies can be obtained directly from the animal after 

immunization with an immunogen of interest, as, for example, a preparation of a polyclonal 

antibody, or alternatively from immortalized B cells derived from the animal, such as 

hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 
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antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exempli fied as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 

5 No. 5,939,598. It can be obtained by a method including deleting the J segment genes from 
at least one endogenous heavy chain locus in an embryonic stem cell to prevent 
rearrangement of die locus and to prevent formation of a transcript of a rearranged 
immunoglobulin heavy chain locus, the deletion being effected by a targeting vector 
containing a gene encoding a selectable marker; and producing from the embryonic stem cell 

1 0 a transgenic mouse whose somatic and germ cells contain the gene encoding the selectable 
marker. 

A method for producing an antibody of interest, such as a human antibody, is 
disclosed in U.S. Patent No. 5,916,771 . It includes introducing an expression vector that 
contains a nucleotide sequence encoding a heavy chain into one mammalian host cell in 
1 5 culture, introducing an expression vector containing a nucleotide sequence encoding a light 
chain into another mammalian host cell, and fusing the two cells to form a hybrid cell. The 
hybrid ceil expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
20 binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 
F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 
25 No. 4,946,778). In addition, methods can be adapted for the construction of F ab expression 
libraries (see e.g., Huse, et a/., 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal F ab fragments with the desired specificity for a protein or 
derivatives, fragments, analogs or homoiogs thereof Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 
30 not limited to: (i) an F (ab -)2 fragment produced by pepsin digestion of an antibody molecule; 
(ii) an F ab fragment generated by reducing the disulfide bridges of an F (ab )2 fragment; (iii) an 
F ab fragment generated by the treatment of the antibody molecule with papain and a reducing 
agent and (iv) F v fragments. 
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Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is 
5 any other antigen, and advantageously is a cell-surface protein or receptor or receptor 
subuntt. 

Methods for making bispecific antibodies are known in the ai t. Tradiiiunally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
10 specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) 
produce a potential mixture often different antibody molecules, of which only one has the 
correct bispecific structure. The purification of the correct molecule is usually accomplished 
by affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, 
15 published 13 May 1993, and in Traunecker et aL, 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 
20 region (CHI) containing the site necessary for light-chain binding present in at least one of 
the fusions! DMAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et a/., Methods in Enzymology, 121:210 (1986). 
25 According to another approach described in WO 96/2701 1, the interface between a 

pair of antibody molecules can be engineered to maximize the percentage of heterodimers 
which are recovered from recombinant cell culture. The preferred interface comprises at least 
a part of the CH3 region of an antibody constant domain. In this method, one or more small 
amino acid side chains from the interface of the first antibody molecule are replaced with 
30 larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or 
similar size to the large side chain(s) are created on the interface of the second antibody 
molecule by replacing large amino acid side chains with smaller ones (e.g. alanine or 
threonine). This provides a mechanism for increasing the yield of the heterodimer over other 
unwanted end-products such as homodimers. 
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. Bispecific antibodies can be prepared as full length antibodies or antibody fragments 
(e.g. F(ab') 2 bispecific antibodies). Techniques for generating bispecific antibodies from 
. antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a 
5 procedure wherein intact antibodies are proteolytically cleaved to generate F(ab') 2 fragments. 
These fragments are reduced in the presence of the dithiol compiexing agent sodium arsenite 
to stabilize vicinal dithiols and prevent intermolecular disulfide Formation. The Fab* 
fragments generated are then converted to thionitrobenzbate (TNB) derivatives. One of the 
Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with 

10 mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB 

derivative to form the bispecific antibody. The bispecific antibodies produced can be used as 
agents for the selective immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et aL, J. Exp. Med. 1 75:217-225 (1992) 

15 describe the production of a fully humanized bispecific antibody F(ab N ) 2 molecule. Each 
Fab' fragment was separately secreted from E. coli and subjected to directed chemical 
coupling in vitro to form the bispecific antibody. The bispecific antibody thus formed was 
able to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well as 
trigger the lytic activity of human cytotoxic lymphocytes against human breast tumor targets. 

20 Various techniques for making and isolating bispecific antibody fragments directly 

from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et aL, J. Immunol. 148(5): 1547- 1553 
(1 992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 

25 at the hinge region to form monomers and then re-oxidized to form the antibody 

heterodimers: This method can also be utilized for the production of antibody homodimers. 
The "diabody" technology described by Hollinger et aL, Proc. Natl. Acad Sci. USA 
90:6444-6448 (1993) has provided an alternative mechanism for making bispecific antibody 
fragments. The fragments comprise a heavy-chain variable domain (V H ) connected to a 

30 light-chain variable domain (Vl) by a linker which is too short to allow pairing between the 
two domains on the same chain. Accordingly, the V H and V L domains of one fragment are 
forced to pair with the complementary V L and V H domains of another fragment, thereby 
forming two antigen-binding sites. Another strategy for making bispecific antibody 
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fragments by the use of single-chain Fv (sFv) dimers has also been reported. See, Gruber et 
aL, J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et aL, J. Immunol. 147:60(1991). 

Exemplary bispeciflc antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 
of an immunoglobulin molecule can be combined with an arm which bind^ to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 
Fc receptors for TgG (FcyR), such as FcyRl (CD64), FcyRII (CD32) and FcyRlIt (CD 16) so 
as to focus cellular defense mechanisms to the cell expressing the particular antigen. 
Bispeciflc antibodies can also be used to direct cytotoxic agents to cells which express a 
particular antigen. These antibodies possess an antigen-binding arm and an arm which binds 
a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. 
Another bispeciflc antibody of interest binds the protein antigen described herein and further 
binds tissue factor (TF). 
Heterocon jugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, immunotoxins can be constructed using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include 
iminothiolate and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. 
Patent No. 4,676,980. 
Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 

function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 

example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 

disulfide bond formation in this region. The homodimeric antibody thus generated can have 

improved internalization capability and/or increased complement-mediated cell killing and 

antibody-dependent cellular cytotoxicity (ADCC). See Caron et aL, J. Exp Med., 1 76: 1 191- 

1 195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
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enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al, Anti-Cancer Drug Design, 3: 219-230 (1989). 
5 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated 
to a cytotoxic agent such as a eheinoiherapeuuc agent, toxin (e.g., an citzymaiically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
isotope (i.e., a radioconjugate). 

10 Chemotherapeutic agents useful in the generation of such immunoconjugates have 

been described above. Enzymatically active toxins and fragments thereof that can be used 
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A 
chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, 
alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PA PI., 

15 PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis 

inhibitor, gelonin, mitoge.llin, restrictocin, phenomycin, enomycin, and the tricothecenes. A 
variety of radionuclides are available for the production of radioconjugated antibodies. 
Examples include 2!2 Bi, 131 I, l3, In, 90 Y, and ,86 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of 

20 bifunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate 
(SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl 
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates 

25 (such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro- 
2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in 
Vitettae/ al., Science, 238: 1098(1987). Carbon- 14-labeled l-isothiocyanatobenzyl-3- 
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for 
conjugation of radionucleotide to the antibody. See W094/1 1026. 

30 In another embodiment, the antibody can be conjugated to a "receptor" (such 

streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 
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In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 
other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an NOVX protein is 
5 facilitated' by generation of hybridomas that bind to the fragment of an NOVX protein 

possessing such a domain. Thus, antibodies that are specific tor a desired domain within an 
NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

Anti-NOVX antibodies may be used in methods known within the art relating to the 

10 localization and/or quantitation of an NOVX protein (e.g., for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for NOVX 
proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 

15 "Therapeutics"). 

An anti-NOVX antibody (e.g., monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 
An anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from 
cells and of recombinantly-produced NOVX polypeptide expressed in host cells. Moreover, 

20 an anti-NOVX antibody can be used to detect NOVX protein (e.g., in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the NOVX 
protein. Anti-NOVX antibodies can be used diagnostically to monitor protein levels in tissue 
as part of a clinical testing procedure, e.g., to, for example, determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling (i.e., physically linking) the 

25 antibody to a detectable substance. Examples of detectable substances include various 

enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, and radioactive materials. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, LJ-galactosidase, or acetylcholinesterase; examples of 
suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples 

30 of suitable fluorescent materials include umbelliferone, fluorescein, fluorescein 
isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or 
phycoerythrin; an example of a luminescent material includes luminol; examples of 
bioluminescent materials include luciferase, luciferin, and aequorin, and examples of suitable 
radioactive material include ,25 I, 131 1, 35 S or 3 H. 



NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
5 of transporting another nucleic acid to which it has been linked. One type of vector is a 

"plasmid", which reters to a circular double stranded DNA loop into which additional UNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional UNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 

1 0 bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-l inked. Such vectors are referred to herein as "expression vectors". Tn general, 

15 expression vectors of utility in recombinant DNA techniques are often in the form of 

plasmids. In the present specification, "plasmid" and "vector" can be used interchangeably as 
the plasmid is the most commonly used form of vector. However, the invention is intended 
to include such other forms of expression vectors, such as viral vectors (e.g., replication 
defective retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent 

20 functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
25 sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

30 The term "regulatory sequence" is intended to includes promoters, enhancers and 

other expression control elements (e.g., polyadenylation signals). Such regulatory sequences 

are described, for example, in Goeddel, Gene Expression Technology: Methods in 

Enzymology 185, Academic Press, San Diego, Calif (1990). Regulatory sequences include 

those that direct constitutive expression of a nucleotide sequence in many types of host cell 
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and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences), it will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
5 invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein {e.g., NOVX 
proteins, mutant Tonus of NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression 
of NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 

10 expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus 

expression vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in 
Goeddel, Gene Expression Technology: Methods in Enzymology 185, Academic Press, 
San Diego, Calif. (1990). Alternatively, the recombinant expression vector can be 
transcribed and translated in vitro, for example using T7 promoter regulatory sequences and 

15 T7 polymerase. 

Expression of proteins in prokaryotes is most often earned out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either 
fusion or non-fusion proteins. Fusion vectors add a number of amino acids to a protein 
encoded therein, usually to the amino terminus of the recombinant protein. Such fusion 

20 vectors typically serve three purposes: (/') to increase expression of recombinant protein; (/'/) 
to increase the solubility of the recombinant protein; and (///") to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 

25 subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 3 1 -40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRJT5 (Pharmacia, Piscataway, N.J.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 

30 target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc (Amrann 
et aL, (1988) Gene 69:301-315) and pET lid (Studier et al., Gene Expression 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 



.LP?!' — ,1 . 



One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytic^ !y cleave the recombinant 
protein. See, e.g., Gottesman, GENE EXPRESSION TECHNOLOGY: METHODS IN ENZYMOLOGV 
1 85, Academic Press, San Diego, Calif. (1990) 1 1 9-128. Another strategy is to alter the 
5 nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons tor each amino acid are those preferentially utilized in E. coli {see, e.g., 
Wada, el aL, 1992. Nucl. Acids Res. 20: 21 i 1-2118). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 
In another embodiment, the NOVX expression vector is a yeast expression vector. Examples 
10 of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl (Baldari, et aL, 
1987. EMBOJ. 6. 229-234), pMFa (Kurjan and Herskovvitz, 1982. Cell 30: 933-943), 
pJRY88 (Schultz et aL, mi. Gene 54: 1 13-123), pYES2 (Tnvitrogen Corporation, San 
Diego, Calif.), and picZ (InVitrogen Corp, San Diego, Calif.). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
15 vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., 
SF9 cells) include the pAc series (Smith, et aL, 1983. Moi Cell. Biol. 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
20 include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et aL, 1 987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other 
suitable expression systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 
25 and 1 7 of Sambrook, et aL, Molecular Cloning: A Laboratory Manual. 2nd ed., Cold 
Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 
1989. 

In another embodiment, the recombinant mammalian expression vector is capable ot 

directing expression of the nucleic acid preferentially in a particular cell type (e.g., 

30 tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 

regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 

promoters include the albumin promoter (liver-specific; Pinkert, et aL, 1987. Genes Dev. 1 : 

268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol. 43: 

235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBOJ. 
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8: 729-733) and immunoglobulins (Banerji, et aL, 1983. Ce// 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl. Acad. ScL USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, et aL, 1985. Science 230: 912-916), and mammary 
5 gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Devetopmentaliy-regulated promoters are also 
encompassed, e.g., the murine box piomolers (Kessel and Giuss, 1990. Science 249. 
374-379) and the D-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 
537-546). 

10 The invention further provides a recombinant expression vector comprising a DMA 

molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense 
to NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 

1 5 antisense orientation can be chosen that direct the continuous expression of the antisense 
RNA molecule in a variety of cell types, tor instance viral promoters and/or enhancers, or 
regulatory sequences can be chosen that direct constitutive, tissue specific or cell type 
specific expression of antisense RNA. The antisense expression vector can be in the form of 
a recombinant plasmid, phagemid or attenuated virus in which antisense nucleic acids are 

20 produced under the control of a high efficiency regulatory region, the activity of which can be 
determined by the cell type into which the vector is introduced. For a discussion of the 
regulation of gene expression using antisense genes see, e.g., Weintraub, et ah, "Antisense 
RNA as a molecular tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 
Another aspect of the invention pertains to host cells into which a recombinant 

25 expression vector of the invention has been introduced. The terms "host cell" and 

"recombinant host cell" are used interchangeably herein. It is understood that such terms 
refer not only to the particular subject cell but also to the progeny or potential progeny of 
such a cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the 

30 parent cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein 
can be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells 
(such as Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are 
known to those skilled in the art. 
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Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, Iipofection, or 
electroporation. Suitable methods tor transforming or transtecting host cells can be tound in 
Sambrook, el al (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene 
that encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into 
the host cells along with the gene of interest. Various selectable markers include those that 
confer resistance to drugs, such as G418, hygiomycin and methotrexate. Nucleic acid 
encoding a selectable marker can be introduced into a host cell on the same vector as that 
encoding NOVX or can be introduced on a separate vector. Cells stably transfectcd with the 
introduced nucleic acid can be identified by drug selection (e.g., cells that have incorporated 
the selectable marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, 
can be used to produce (i.e., express) NOVX protein. Accordingly, the invention further 
provides methods for producing NOVX protein using the host cells of the invention./ In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 
medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte 
or an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
NOVX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous NOVX sequences have been altered. Such animals are useful 
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for studying the function and/or activity of NOVX protein and for identifying and/or 
evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
5 transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 

amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and thai remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 

10 non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
NOVX gene has been altered by homologous recombination between the endogenous gene 
and an exogenous DNA molecule introduced into a cell of the animal, e.g.. an embryonic cell 
of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding 

15 nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human NOVX cDNA sequences SEQ IDNOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59 can be introduced as a 
transgene into the genome of a non-human animal. Alternatively, a non-human homologue 

20 of the human NOVX gene, such as a mouse NOVX gene, can be isolated based on 

hybridization to the human NOVX cDNA (described further supra) and used as a transgene. 
Intronic sequences and polyadenylation signals can also be included in the transgene to 
increase the efficiency of expression of the transgene. A tissue-specific regulatory 
sequence(s) can be operably-1 inked to the NOVX transgene to direct expression of NOVX 

25 protein to particular cells. Methods for generating transgenic animals via embryo 
manipulation and microinjection, particularly animals such as mice, have become 
conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 
4,870,009; and 4,873,19 1 ; and Hogan, 1986. In: Manipulating the Mouse Embryo, Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. Similar methods are used for 

30 production of other transgenic animals. A transgenic founder animal can be identified based 
upon the presence of the NOVX transgene in its genome and/or expression of NOVX mRNA 
in tissues or cells of the animals. A transgenic founder animal can then be used to breed 
additional animals carrying the transgene. Moreover, transgenic animals carrying a 
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transgene-encoding NOVX protein can further be bred to other transgenic animals carrying 
other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an NOVX gene into which a deletion, addition or substitution has been 
5 introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can 
be a human gene (e.g., the cDNA of SBQ ID NOS: 1,3, 5,7, 9, 11, 13, 15, 17, 19,21,23,25, 
27, 29, 31, 33, 33, 37, 39, 41, 43, 43, 47, 49, 51, 53, 55, 57, and 59), but more preferably, is a 
non human homologue of a human NOVX gene. For example, a mouse homologue of 
human NOVX gene of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 1 5, 17, 19,21,23,25,27, 29,31, 

10 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59 can be used to construct a 

homologous recombination vector suitable for altering an endogenous NOVX gene in the 
mouse genome. In one embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous NOVX gene is functionally disrupted (i.e., no longer encodes 
a functional protein; also referred to as a "knock out" vector). 

15 Alternatively, the vector can be designed such that, upon homologous recombination, 

the endogenous NOVX gene is mutated or otherwise altered but still encodes functional 
protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous NOVX protein). Tn the homologous recombination vector, the altered 
portion of the NOVX gene is flanked at its 5'- and 3 -termini by additional nucleic acid of the 

20 NOVX gene to allow for homologous recombination to occur between the exogenous NOVX 
gene carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 
additional flanking NOVX nucleic acid is of sufficient length for successful homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA 
(both at the 5 - and 3 , -termini) are included in the vector. See, e.g., Thomas, et al, 1987. Cell 

25 51: 503 for a description of homologous recombination vectors. The vector is ten introduced 
into an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced 
NOVX gene has homologously-recombined with the endogenous NOVX gene are selected. 
See, e.g., Li, etaL, 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 

30 form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas AND 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 
1 13-152. A chimeric embryo can then be implanted into a suitable pseudopregnant female 
foster animal and the embryo brought to term. Progeny harboring the homologously- 
recombined DNA in their germ cells can be used to breed animals in which all cells of the 
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animal contain the homologously-recombined DNA by germline transmission of the 
transgene. Methods for constructing homologous recombination vectors and homologous 
recombinant animals are described further in Bradley, 1991. Citrr. Opin. Biotechnol. 2; 
823-829; PCT International Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; 
5 and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems thai allow fur regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI . For a description of the 
cre/loxP recombinase system, See, e.g., Lakso, et al. 9 1992. Proc. Natl. Acad Sci. USA 89: 

10 6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharumyces cerevisiae. See, O'Gorman, et ah, 1991. Science 251:1351-1355. If a 
cre/loxP recombinase system is used to regulate expression of the transgene, animals 
containing transgenes encoding both the Cre recombinase and a selected protein are required. 
Such animals can be provided through the construction of "double" transgenic animals, e.g., 

15 by mating two transgenic animals, one containing a transgene encoding a selected protein and 
the other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, etal, 1997. Nature 385: 810-813. In brief, a 
cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 

20 growth cycle and enter G 0 phase. The quiescent cell can then be fused, e.g., through the use 
of electrical pulses, to an enucleated oocyte from an animal of the same species from which 
the quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops 
to morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
offspring borne of this female foster animal will be a clone of the animal from which the cell 

25 (e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, 
analogs and homologs thereof, can be incorporated into pharmaceutical compositions suitable 
30 for administration. Such compositions typically comprise the nucleic acid molecule, protein, 
or antibody and a pharmaceutical ly acceptable carrier. As used herein, "pharmaceutical ly 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 



compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
5 human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutical^ active substances is well 
known in the art.' Except insufar as any conventional media or agent is incompatible with the 
active compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 
1 o A pharmaceutical composition of the invention is formulated to be compatible with its 

intended route of administration. Examples of routes of administration include parenteral, 
e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal {i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
15 diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
20 adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 

25 preparation of sterile injectable solutions or dispersion. For intravenous administration, 

suitable carriers jnclude physiological saline, bacteriostatic water, Cremophor EL (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
the conditions of manufacture and storage and must be preserved against the contaminating 

30 action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 

dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, 
by the maintenance of the required particle size in the case of dispersion and by the use of 



surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, Lhimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 

5 composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, tor example, aluminum 
moitostearaie and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound 
(e.g., an NOVX protein or anti-NOVX antibody) in the required amount in an appropriate 

1 0 solvent with one or a combination of ingredients enumerated above, as required, followed by 
filtered sterilization. Generally, dispersions are prepared by incorporating the active 
compound into a sterile vehicle that contains a basic dispersion medium and the required 
other ingredients from those enumerated above. In the case of sterile powders for the 
preparation of sterile injectable solutions, methods of preparation are vacuum drying and 

1 5 freeze-drying that yields a powder of the active ingredient plus any additional desired 
ingredient from a previously sterile-filtered solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 

20 of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutical ly compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 

25 nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 

such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; 
a lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; 
a sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 

30 For administration by inhalation, the compounds are delivered in the form of an 

aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 



permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal 
sprays or suppositories. For transdermal administration, the active compounds are 
5 formulated into ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the torm of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention 
enemas for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 

10 the compound against rapid elimination from the body, such as a controlled release 

formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 

15 obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to 
viral antigens) can also be used as pharmaceutical ly acceptable carriers. These can be 
prepared according to methods known to those skilled in the art, for example, as described in 
U.S. Patent No. 4,522,811. 

20 It is especially advantageous to formulate oral or parenteral compositions in dosage 

unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be 
treated; each unit containing a predetermined quantity of active compound calculated to 
produce the desired therapeutic effect in association with the required pharmaceutical carrier. 

25 The specification for the dosage unit forms of the invention are dictated by and directly 

dependent on the unique characteristics of the active compound and the particular therapeutic 
effect to be achieved, and the limitations inherent in the art of compounding such an active 
compound for the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 

30 gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 

intravenous injection, local administration {see, e.g., U.S. Patent No. 5,328,470) or by 

stereotactic injection (see, e.g., Chen, et ah y 1994. Proc. Nail Acad. Sci. USA 91: 

3054-3057). The pharmaceutical preparation of the gene therapy vector can include the gene 

therapy vector in an acceptable diluent, or can comprise a slow release matrix in which the 
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gene delivery vehicle is imbedded. Alternatively, where the complete gene delivery vector 
can be produced intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical 
preparation can include one or more cells that produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
5 together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in an NOVX gene, 

1 0 and to modulate NOVX activity, as described further, below. In addition, the NOVX proteins 
can be used to screen drugs or compounds that modulate the NOVX protein activity or 
expression as well as to treat disorders characterized by insufficient or excessive production 
of NOVX protein or production of NOVX protein forms that have decreased or aberrant 
activity compared to NOVX wild-type protein (e.g.: diabetes (regulates insulin release); 

1 5 obesity (binds and transport lipids); metabolic disturbances associated with obesity, the 
metabolic syndrome X as well as anorexia and wasting disorders associated with chronic 
diseases and various cancers, and infectious disease(possesses anti-microbial activity) and the 
various dyslipidemias. In addition, the anti-NOVX antibodies of the invention can be used to 
detect and isolate NOVX proteins and modulate NOVX activity. In yet a further aspect, the 

20 invention can be used in methods to influence appetite, absorption of nutrients and the 
disposition of metabolic substrates in both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 
Screening Assays 

25 The invention provides a method (also referred to herein as a "screening assay") for 

identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

30 In one embodiment, the invention provides assays for screening candidate or test compounds 
which bind to or modulate the activity of the membrane-bound form of an NOVX protein or 
polypeptide or biologically-active portion thereof. The test compounds of the invention can 
be obtained using any of the numerous approaches in combinatorial library methods known 
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in the art, including: biological libraries; spatially addressable parallel solid phase or solution 
phase libraries; synthetic library methods requiring deconvolution; the "one-bead 
one-compound" library method, and synthetic library methods using affinity chromatography 
selection. The biological library approach is limited to peptide libraries, while the other four 
5 approaches are applicable to peptide, non-peptide oligomer or small molecule libraries of 
compounds. See, e.g., Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer lu a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 

10 lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 

mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et ah, 1993. Proc. Natl. Acad. Set U.S.A. 90: 6909; Erb, et ah, 1994. 

15 Proc. Nail. Acad. ScL U.S.A. 91 : 1 1422; Zuckermann, et ah, 1994. J. Med. Chew. 37: 2678; 
Cho, et ah, 1993. Science 261: 1303; Carrell, et ah, 1994. Angew. Chem. Int. Ed. Engl. 33: 
2059; Carell, et ah, 1994. Angew. Chem. Int. Ed. Engl 33: 2061; and Gallop, et ah, 1994. J. 
Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution {e.g., Hough ten, 1992. 

20 Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et ah, 1992. Proc. Natl. Acad. Sci. USA 89: 
1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et ah, 1990. Proc. Natl. Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 

25 J. Mol Biol. 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast celL 

30 Determining the ability of the test compound to bind to the NOVX protein can be 

accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the NOVX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with 125 1, 35 S, 14 C, or 3 H, either directly or indirectly, 



and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or Iuciferase, and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. In one embodiment, the 
5 assay comprises contacting a cell which expresses a membrane-bound form of NOVX 

protein, or a biologically-active portion thereof, on the cell surtace with a known compound 
which binds NOVX to funn an aj>say mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an NOVX 
protein, wherein determining the ability of the test compound to interact with an NOVX 

10 protein comprises determining the ability of the test compound to preferentially bind to 

NOVX protein or a biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion 
thereof, on the cell surface with a test compound and determining the ability of the test 

15 compound to modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or 

biologically-active portion thereof. Determining the ability of the test compound to modulate 
the activity of NOVX or a biologically-active portion thereof can be accomplished, for 
example, by determining the ability of the NOVX protein to bind to or interact with an 
NOVX target molecule. As used herein, a "target molecule" is a molecule with which an 

20 NOVX protein binds or interacts in nature, for example, a molecule on the surface of a cell 
which expresses an NOVX interacting protein, a molecule on the surface of a second cell, a 
molecule in the extracellular milieu, a molecule associated with the internal surface of a cell 
membrane or a cytoplasmic molecule. An NOVX target molecule can be a non-NOVX 
molecule or an NOVX protein or polypeptide of the invention. In one embodiment, an 

25 NOVX target molecule is a component of a signal transduction pathway that facilitates 

transduction of an extracellular signal (e.g. a signal generated by binding of a compound to a 
membrane-bound NOVX molecule) through the cell membrane and into the cell. The target, 
for example, can be a second intercellular protein that has catalytic activity or a protein that 
facilitates the association of downstream signaling molecules with NOVX. 

30 Determining the ability of the NOVX protein to bind to or interact with an NOVX 

target molecule can be accomplished by one of the methods described above for determining 

direct binding. In one embodiment, determining the ability of the NOVX protein to bind to or 

interact with an NOVX target molecule can be accomplished by determining the activity of 

the target molecule. For example, the activity of the target molecule can be determined by 
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detecting induction of a cellular second messenger of the target (i.e. intracellular Ca + , 
diacyiglycerol, 1P 3 , etc.), detecting catalytic/enzymatic activity of the target an appropriate 
substrate, detecting the induction of a reporter gene (comprising an NOVX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
5 luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting an NOVX protein or biologically-active portion thereof with a test compound and 
- determining the ability of the test compound to bind to the NOVX protein or biologically- 
10 active portion thereof. Binding of the test compound to the NOVX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
which binds NOVX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an NOVX 
15 protein, wherein determining the ability of the test compound to interact with an NOVX 
protein comprises determining the ability of the test compound to preferentially bind to 
NOVX or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting 
NOVX protein or biologically-active portion thereof with a test compound and determining 
20 the ability of the test compound to modulate (e.g. stimulate or inhibit) the activity of the 
NOVX protein or biologically-active portion thereof Determining the ability of the test 
compound to modulate the activity of NOVX can be accomplished, for example, by 
determining the ability of the NOVX protein to bind to an NOVX target molecule by one of 
the methods described above for determining direct binding. In an alternative embodiment, 
25 determining the ability of the test compound to modulate the activity of NOVX protein can 

be accomplished by determining the ability of the NOVX protein further modulate an NOVX 
target molecule. For example, the catalytic/enzymatic activity of the target molecule on an 
appropriate substrate can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX 
30 protein or biologically-active portion thereof with a known compound which binds NOVX 
protein to form an assay mixture, contacting the assay mixture with a test compound, and 
determining the ability of the test compound to interact with an NOVX protein, wherein 
determining the ability of the test compound to interact with an NOVX protein comprises 
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determining the ability of the NOVX protein to preferentially bind to or modulate the activity 
of an NOVX target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
5 membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form ot NOVX protein is maintained in solution. Examples 
of such solubilizing agents include non-ionic detergents such as n-oclylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
-/; decanoyl-N-methylglucamide, Triton® X-lOO, Triton® X-l 14, Thesit®, 
10 " lsotridecypoly(ethylene glycol ether) n , N-dodecyl--N,N-dimethyl-3-ammonio-l -propane 
. sulfonate, 3-(3-cholamidopropyl) dimethylamm in iol-1 -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-l -propane sulfonate (CHAPSO). 
In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
15 complexed from uncoinplexed forms of one or both of the proteins, as well as to 

accommodate automation of the assay. Binding of a test compound to NOVX protein, or 
interaction of NOVX protein with a target molecule in the presence and absence of a 
candidate compound, can be accomplished in any vessel suitable for containing the reactants. 
Examples of such vessels include microliter plates, test tubes, and micro-centrifuge tubes. In 
20 one embodiment, a fusion protein can be provided that adds a domain that allows one or both 
of the proteins to be bound to a matrix. For example, GST-NOVX fusion proteins or GST- 
target fusion proteins can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. 
' Louis, MO) or glutathione derivatized microtiter plates, that are then combined with the test 
compound or the test compound and either the non-adsorbed target protein or NOVX protein, 
25 and the mixture is incubated under conditions conducive to complex formation (e.g., at 

physiological conditions for salt and pH). Following incubation, the beads or microtiter plate 
4 wells are washed to remove any unbound components, the matrix immobilized in the case of 
beads, complex determined either directly or indirectly, for example, as described, supra. 
"7 Alternatively, the complexes can be dissociated from the matrix, and the level of NOVX 
30 - protein binding or activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the NOVX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS 



(N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit, 
Pierce Chemicals, Rockford, III.), and immobilized in the wells of streptavidin-coated 96 well 
plates (Pierce Chemical). Alternatively, antibodies reactive with MOVX protein or target 
molecules, but which do not interfere with binding of the NOVX protein to its target 
molecule, can bcderivatized to the wells of the plate, and unbound target or NOVX protein 
trapped in the wells by antibody conjugation. Methods tor detecting such complexes, in 
addition Lu those described above for the GST-immobilized complexes, include 
immunodetection of complexes using antibodies reactive with the NOVX protein or target 
molecule, as well as enzyme-linked assays that rely on detecting an enzymatic activity 
associated with the NOVX protein or target molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
NOVX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of NOVX mRNA or protein expression 
based upon this comparison. For example, when expression of NOVX mRNA or protein is 
greater (i.e., statistically significantly greater) in the presence of the candidate compound than 
in its absence, the candidate compound is identified as a stimulator of NOVX mRNA or 
protein expression. Alternatively, when expression of NOVX mRNA or protein is less 
(statistically significantly less) in the presence of the candidate compound than in its absence, 
the candidate compound is identified as an inhibitor of NOVX mRNA or protein expression. 
The level of NOVX mRNA or protein expression in the cells can be determined by methods 
described herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317; 
Zervos, ct al, 1993. Cell 72: 223-232; Madura, ct al, 1993. J. Biol. Chem. 268: 
12046-12054; Bartel, etal., 1993. Biotechniques 14: 920-924; Iwabuchi, et at., 1993. 
Oncogene 8: 1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or 
interact with NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX 
activity. Such NOVX-binding proteins are also likely to be involved in the propagation of 
signals by the NOVX proteins as, for example, upstream or downstream elements of the 
NOVX pathway. 
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The two-hybrid system is based on the modular nature of most transcription factors, which 
consist of separable DNA-binding and activation domains. Briefly, the assay utilizes two 
different DNA constructs. In one construct, the gene that codes for NOVX is fused to a gene 
encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the 

5 other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain uf the known transcription factor. If the "bait" and die "prey" proteins are able to 
interact, in vivo, forming an NOVX -dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 

10 transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 

regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 

15 screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the 
corresponding complete gene sequences) can be used in numerous ways as polynucleotide 
reagents. By way of example, and not of limitation, these sequences can be used to: (/) map 
20 their respective genes on a chromosome; and, thus, locate gene regions associated with 

genetic disease; (ii) identify an individual from a minute biological sample (tissue typing); 
and (iii) aid in forensic identification of a biological sample. Some of these applications are 
described in the subsections, below. 

Chromosome Mapping 

25 Once the sequence (or a portion of the sequence) of a gene has been isolated, this 

sequence can be used to map the location of the gene on a chromosome. This process is 
called chromosome mapping. Accordingly, portions or fragments of the NOVX sequences, 
SEQIDNOS: 1,3,5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 37,39,41,43, 
45, 47, 49, 5 1, 53, 55, 57, and 59, or fragments or derivatives thereof, can be used to map the 

30 location of the NOVX genes, respectively, on a chromosome. The mapping of the NOVX 
sequences to chromosomes is an important first step in correlating these sequences with 
genes associated with disease. 
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Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the 
NOVX, sequences can be used to rapidly select primers that do not span more than one exon 
in the genomic DNA, thus complicating the amplification process. These primers can then be 

5 used for PCR screening of somatic cell hybrids containing individual human chromosomes. 
Only those hybrids containing the human gene corresponding to the NOVX sequences will 
yield an amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
10 gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 

15 number of human chromosomes, and a full set of mouse chromosomes, allowing easy 

mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al., 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

20 PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 

' sequence to a particular chromosome. Three or more sequences can be assigned per day 
using a single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, 
sub-localization can be achieved with panels of fragments from specific chromosomes. 
Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 

25 chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated brietly with trypsin, and then stained with Giemsa. A pattern of light and dark 
bands develops on each chromosome, so that the chromosomes can be identified individually. 

30 The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 

However, clones larger than 1,000 bases have a higher likelihood of binding to a unique 
chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable 
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amount of time. For a review of this technique, see, Verma, et a/., Human Chromosomes: 
A Manual of Basic Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred tor mapping purposes. Coding sequences are more 
likely to be conserved widiin gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al, 
1981. Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the NOVX gene, can be determined. If a mutation 
is observed in some or all of the affected individuals but not in any unaffected individuals, 
then the mutation is likely to be the causative agent of the particular disease. Comparison of 
affected and unaffected individuals generally involves first looking for structural alterations 
in the chromosomes, such as deletions or translocations that are visible from chromosome 
spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 
sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for 
RFLP ("restriction fragment length polymorphisms," described in U.S. Patent No. 
5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative technique 
that determines the actual base-by-base DNA sequence of selected portions of an individual's 

254 



genome. Thus, the NOVX sequences described herein can be used to prepare two PCR 
primers from the 5'- and 3'-termini of the sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
5 can provide unique individual identifications, as each individual will have a unique set of 
such DNA sequences due to allelic ditterences. The sequences of the invention can be used 
to obtain such identification sequences from individuals and from tissue. The NOVX 
sequences of the invention uniquely represent portions of the human genome. Allelic 
variation occurs to some degree in the coding regions of these sequences, and to a greater 

1 0 degree in the noncoding regions. It is estimated that allelic variation between individual 
humans occurs with a frequency of about once per each 500 bases. Much of the allelic 
variation is due to single nucleotide polymorphisms (SNPs), which include restriction 
fragment length polymorphisms (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 

15 against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 

20 SEQTDNOS: 1,3,5,7,9, 11, 13, 15, 17, 19,21,23,25,27,29,31,33,35,37,39,41,43, 

45, 47, 49, 5 1, 53, 55, 57, and 59 are used, a more appropriate number of primers for positive 
individual identification would be 500-2,000. 

Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
25 assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 

prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
30 disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 

expression or activity. The disorders include metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
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and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invention also provides for prognostic (or predictive) assays for determining whether an 
individual is at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. For example, mutations in an NOVX gene can be assayed in a 
biological sample. Such assays can be used tor prognostic or predictive purpose to thereby 
prophylacticaliy treat an individual prior to the onset of a disorder characterized by or 
associated with NOVX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents 
(e.g., drugs, compounds) on the expression or activity of NOVX in clinical trials. 
These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

20 An exemplary method for detecting the presence or absence of NOVX in a biological 

sample involves obtaining a biological sample from a test subject and contacting the 
biological sample with a compound or an agent capable of detecting NOVX protein or 
nucleic acid (e.g., mRNA, genomic DNA) that encodes NOVX protein such that the presence 
of NOVX is detected in the biological sample. An agent for detecting NOVX mRNA or 

25 genomic DNA is a labeled nucleic acid probe capable of hybridizing to NOVX mRNA or 
genomic DNA. The nucleic acid probe can be, for example, a full-length NOVX nucleic 
acid, such as the nucleic acid of SEQ ID NOS: 1,3,5,7,9, 11, 13, 15, 17, 19,21,23,25,27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, or a portion thereof, such as 
an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length and sufficient 

30 to specifically hybridize under stringent conditions to NOVX mRNA or genomic DNA. 

Other suitable probes for use in the diagnostic assays of the invention are described herein. 

An agent for detecting NOVX protein is an antibody capable of binding to NOVX 
protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or 
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more preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab') 2 ) 
can be used. The term "labeled", with regard to the probe or antibody, is intended to 
encompass direct labeling of the probe or antibody by coupling (i.e., physically linking) a 
detectable substance to the probe or antibody, as well as indirect labeling of the probe or 
antibody by reactivity with another reagent that is directly labeled. Examples of indirect 
labeling include detection of a primary antibody using a tluorescently-labeled secondary 
antibody and. end-labeling of a DNA probe with biotin such thai it can be detected with 
fluorescently-labeled streptavidin. The term "biological sample" is intended to include 
tissues, cells and biological fluids isolated from a subject, as well as tissues, cells and fluids 
present within a subject. That is, the detection method of the invention can be used to detect 
NOVX mRNA, protein, or genomic DNA in a biological sample in vitro as well as in vivo. 
For example, in vitro techniques for detection of NOVX mRNA include Northern 
hybridizations and in situ hybridizations. In vitro techniques for detection of NOVX protein 
include enzyme linked immunosorbent assays (ELISAs), Western blots, 
immunoprecipitations, and immunofluorescence. In vitro techniques for detection of NOVX 
genomic DNA include Southern hybridizations. Furthermore, in vivo techniques for 
detection of NOVX protein include introducing into a subject a labeled anti-NOVX antibody. 
For example, the antibody can be labeled with a radioactive marker whose presence and 
location in a subject can be detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject: 

In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 
NOVX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 
the presence of NOVX protein, mRNA or genomic DNA in the control sample with the 
presence of NOVX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of NOVX in a 

biological sample. For example, the kit can comprise: a labeled compound or agent capable 

of detecting NOVX protein or mRNA in a biological sample; means for determining the 

amount of NOVX in the sample; and means for comparing the amount of NOVX in the 

sample with a standard. The compound or agent can be packaged in a suitable container. 
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The kit can further comprise instructions for using the kit to detect NOVX protein or nucleic 
acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
5 subjects having' or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity For example, the assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utilized to identity a subject having or at 
risk of developing a disorder associated with NOVX protein, nucleic acid expression or 
activity. Alternatively, the prognostic assays can be utilized to identify a subject having or at 

1 0 risk for developing a disease or disorder. Thus, the invention provides a method for 

identifying a disease or disorder associated with aberrant NOVX expression or activity in 
which a test sample is obtained from a subject and NOVX protein or nucleic acid (e.g., 
mRNA, genomic DNA) is detected, wherein the presence of NOVX protein or nucleic acid is 
diagnostic for a subject having or at risk of developing a disease or disorder associated with 

15 aberrant NOVX expression or activity. As used herein, a "test sample" refers to a biological 
sample obtained from a subject of interest. For example, a test sample can be a biological 
fluid (e.g., serum), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 

20 peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 

25 which a test sample is obtained and NOVX protein or nucleic acid is detected (e.g., wherein 
the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant NOVX expression or 
activity). 

The methods of the invention can also be used to detect genetic lesions in an NOVX 
30 gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 

characterized by aberrant cell proliferation and/or differentiation. In various embodiments, 
the methods include detecting, in a sample of cells from the subject, the presence or absence 
of a genetic lesion characterized by at least one of an alteration affecting the integrity of a 
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gene encoding an NOVX-protein, or the misexpression of the NOVX gene. For example, 
such genetic lesions can be detected by ascertaining the existence of at least one of: (/) a 
deletion of one or more nucleotides from an NOVX gene, (//') an addition of one or more 
nucleotides to an NOVX gene; (Hi) a substitution of one or more nucleotides of an NOVX 
5 gene, (iv) a chromosomal rearrangement of an NOVX gene; (v) an alteration in the level of a 
messenger RNA transcript of an NOVX gene, (v/) aberrant modification of an NOVX gene, 
such as of the melhylaiioii pattern of the genomic DNA, (vii) die presence of a uon-wild-iype 
splicing pattern of a messenger RNA transcript of an NOVX gene, (viii) a n on -wild -type 
level of an NOVX protein, (be) allelic loss of an NOVX gene, and (x) inappropriate 
1 0 post-translational modification of an NOVX protein. As described herein, there are a large 
number of assay techniques known in the art which can be used for detecting lesions in an 
NOVX gene. A preferred biological sample is a peripheral blood leukocyte sample isolated 
by conventional means from a subject. However, any biological sample containing nucleated 
cells may be used, including, for example, buccal mucosal cells. 
15 In certain embodiments, detection of the lesion involves the use of a probe/primer in a 

polymerase chain reaction (PGR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 
Landegran, et aL, 1988. Science 241: 1077-1080; and Nakazawa, et al, 1994. Proc. Natl. 
Acad. Sci. USA 91 : 360-364), the latter of which can be particularly useful for detecting point 
20 mutations in the NOVX-gene (see, Abravaya, et al, 1995. Nucl Acids Res. 23: 675-682). 
This method can include the steps of collecting a sample of cells from a patient, isolating 
nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the 
nucleic acid sample with one or more primers that specifically hybridize to an NOVX gene 
under conditions such that hybridization and amplification of the NOVX gene (if present) 
25 occurs, and detecting the presence or absence of an amplification product, or detecting the 
size of the amplification product and comparing the length to a control sample. Tt is 
anticipated that PCR and/or LCR may be desirable to use as a preliminary amplification step 
in conjunction with any of the techniques used for detecting mutations described herein. 
Alternative amplification methods include: self sustained sequence replication (see, Guatelli, 
30 et al, 1990. Proc. Natl. Acad. Sci. USA 87: 1874-1 878), transcriptional amplification system 
(see, Kwoh, et al, 1989. Proc. Natl. Acad. Sci USA 86: 1 173-1 177); QP Replicase (see, 
Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification method, 
followed by the detection of the amplified molecules using techniques well known to those of 
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skill in the art. These detection schemes are especially useful for the detection of nucleic acid 
molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
5 control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and 
compared. Differences in fragment length sizes between sample and control DNA indicates 
mutations in the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g., 
U.S. Patent No. 5,493,531) can be used to score for the presence of specific mutations by 

1 0 development or loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et aL, 1996. Human 
Mutation 7: 244-255; Kozal, et aL, 1996. Nat. Med. 2: 753-759. For example, genetic 

15 mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et aL, supra. Briefly, a first hybridization array of 
probes can be used to scan through long stretches of DNA in a sample and control to identify 
base changes between the sequences by making linear arrays of sequential overlapping 
probes. This step allows the identification of point mutations. This is followed by a second 

20 hybridization array that allows the characterization of specific mutations by using smaller, 

specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 

25 can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of thesample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim 
and Gilbert, 1977. Proc. Natl. Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. 
USA 74: 5463. It is also contemplated that any of a variety of automated sequencing 

30 procedures can be utilized when performing the diagnostic assays (see, e.g., Naeve, et aL, 
1995. Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 
International Publication No. WO 94/16101; Cohen, et aL, 1996. Adv. Chromatography 36: 
127-162; and Griffin, et aL, 1993. Appl. Biochem. Biotechnol 38: 147-159). 
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Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See, e.g., Myers, el aL, 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
5 hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with 
potentially mutant RNA or DNA obtained from a tissue sample. The double-stranded 
. duplexes are treated with an agent that cleaves single-stranded region^ of the duplex such as 

which will exist due to basepair mismatches between the control and sample strands. For 
instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated 
10 with Si nuclease to enzymatically digesting the mismatched regions. In other embodiments, 
either DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium 
tetroxide and with piperidine in order to digest mismatched regions. After digestion of the 
mismatched regions, the resulting material is then separated by size on denaturing 
polyacrylamide gels to determine the site of mutation. See, e.g., Cotton, et al, 1988. Proc. 
15 Natl Acad. Sci. USA 85: 4397; Saleeba, et al, 1992. Methods Enzymol 217: 286-295. In an 
embodiment, the control DNA or RNA can be labeled for detection. 
" In still another embodiment, the mismatch cleavage reaction employs one or more 

proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
20 NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
X cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 

at G/T mismatches. See, e.g., Hsu, et al, 1994. Carcinogenesis 15: 1657-1662. According to 
^ an exemplary embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX 

T"* sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 

25 treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 
In other embodiments, alterations in electrophoretic mobility will be used to identify 

' ■ f -V*. • 

mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 

™* may be used to detect differences in electrophoretic mobility between mutant and wild type 

30 nucleic acids. See, e.g., Orita, et al, 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 

1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal Tech. Appl 9: 73-79. 

Single-stranded DNA fragments of sample and control NOVX nucleic acids will be 

denatured and allowed to renature. The secondary structure of single-stranded nucleic acids 

varies according to sequence, the resulting alteration in electrophoretic mobility enables the 
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detection of even a single base change. The DNA fragments may be labeled or detected with 
labeled probes. The sensitivity of the assay may be enhanced by using RNA (rather than 
DNA), in which the secondary structure is more sensitive to a change in sequence. In one 
embodiment, the subject method utilizes heteroduplex analysis to separate double stranded 
5 heteroduplex molecules on the basis of changes in electrophoretic mobility. See, e.g., Keen, 
et aL, 1991. Trends Genet, 7: 5. 

In yet aiioLher embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et aL, 1985. Nature 313: 495. When DGGE is 
10 used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting 
GC-rich DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 

; e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

r 15 Examples of other techniques for detecting point mutations include, but are not 

limited to, selective oligonucleotide hybridization, selective amplitication, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 

: mutation is placed centrally and then hybridized to target DNA under conditions that permit 

^, hybridization only if a perfect match is found. See, e.g., Saiki, et aL, 1986. Nature 324: 163, 

20 Saiki, et aL, 1989. Proc, Natl. Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PCR amplified target DNA or a number of different mutations when the 
oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 

1 DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 

25 amplification may be used in conjunction with the instant invention. Oligonucleotides used 

as primers for specific amplification may carry the mutation of interest in the center of the 

molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et aL, 

1989. Nucl. Acids Res. 17: 2437-2448) or at the extreme 3 '-terminus of one primer where, 

under appropriate conditions, mismatch can prevent, or reduce polymerase extension {see, 

30 e.g., Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 

restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 

Gasparini, et aL, 1992. MoL Cell Probes 6: 1. It is anticipated that in certain embodiments 

amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 

1991. Proc. Natl. Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 
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perfect match at the 3'-terminus of the 5' sequence, making it possible to detect the presence 
of a known mutation at a specific site by looking for the presence or absence of amplification. 
The methods described herein may be performed, for example, by utilizing pre-packaged 
diagnostic kits comprising at least one probe nucleic acid or antibody reagent described 
herein, which may be conveniently used, e.g., in clinical settings to diagnose patients 
exhibiting symptoms or family history of a disease or illness involving an NOVX gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect oh NOVX activity 
(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers.) In conjunction with such 
treatment, the pharmacogenomics (i.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
selection of effective agents (e.g., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 
protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 
individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. 
See e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol, 23: 983-985; Linder, 1997. Clin. 
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Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions 
5 can occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
dehydrogenase (U6PD) deficiency is a common inherited enzymopathy in which the main 
clinical complication is hemoly sis after ingestion of oxidant drugs (anti-malai ials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 

10 determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms, of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 

15 expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorphic and several mutations have 
been identified in PM, which all lead to the absence of functional CYP2D6. Poor 
metabolizers of CYP2D6 and CYP2C19 quite frequently experience exaggerated drug 

20 response and side effects when they receive standard doses. If a metabolite is the active 
therapeutic moiety, PM show no therapeutic response/as demonstrated for the analgesic 
effect of codeine mediated by its CYP2D6-formed metabolite morphine. At the other 
extreme are the so called ultra-rapid metabolizers who do not respond to standard doses. 
Recently, the molecular basis of ultra-rapid metabolism has been identified to be due to 

25 CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 

30 drug-metabolizing enzymes to the identification of an individual's drug responsiveness 

phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with an NOVX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 
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Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 
activity of NOVX {e.g., the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an agent determined by a screening assay as described herein to 
increase NOVX gene expression, protein levels, or upregnlate NOVX activity, can be 
monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, protein 
levels, or downregulated NOVX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease NOVX gene expression, protein levels, or 
downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 
increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
clinical trials, the expression or activity of NOVX and, preferably, other genes that have been 
implicated in, for example, a cellular proliferation or immune disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are 
modulated in cells by treatment with an agent (e.g., compound, drug or small molecule) that 
modulates NOVX activity (e.g., identified in a screening assay as described herein) can be 
identified. Thus, to study the effect of agents on cellular proliferation disorders, for example, 
in a clinical trial, cells can be isolated and RNA prepared and analyzed for the levels of 
expression of NOVX and other genes implicated in the disorder. The levels of gene 
expression (i.e., a gene expression pattern) can be quantified by Northern blot analysis or 
RT-PCR, as described herein, or alternatively by measuring the amount of protein produced, 
by one of the methods as described herein, or by measuring the levels of activity of NOVX or 
other genes. Tn this manner, the gene expression pattern can serve as a marker, indicative of 
the physiological response of the cells to the agent. Accordingly, this response state may be 
determined before, and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (i) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (//) detecting the level of 
expression of an NOVX protein, mRNA, or genomic DNA in the preadministration sample; 
(///) obtaining one or more post-administration samples from the subject; (iv) detecting the 
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level of expression or activity of the NOVX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the NOVX 
protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (v/) altering the 
5 administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of NOVX to higher levels 
than detected, i.e., to increase the effectiveness of die agent. Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of NOVX to 
lower levels than detected, i.e., to decrease the effectiveness of the agent. 

1 0 Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 

15 atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect ( VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus 

20 host disease, AIDS, bronchial asthma, Crohn's disease; multiple sclerosis, treatment of 

Albright Hereditary Osteodystrophy, and other diseases, disorders and conditions of the like. 
These methods of treatment will be discussed more fully, below. 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
25 suffering from the disease or disorder) levels or biological activity may be treated with 

Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (/'/) antibodies to an aforementioned peptide; (Hi) 
30 nucleic acids encoding an aforementioned peptide; (zv) administration of antisense nucleic 

acid and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 



"knockout" endogenous function of an aforementioned peptide by homologous recombination 
(see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 
agonists and antagonists, including additional peptide mimetic of the invention or antibodies 
specific to a peptide of the invention) that alter the interaction between an aforementioned 

5 peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering frum the disease or disorder) levels or biological activity may be Healed with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upreguiate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 

10 utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RN A, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro 
for RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of 

15 an aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 
sodium dodecyl sulfate (SDS) poiyacrylamide gel electrophoresis, immunocytochemistry, 
etc.) and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot 
blots, in situ hybridization, and the like). 

20 Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease 
or condition associated with an aberrant NOVX expression or activity, by administering to 
the subject an agent that modulates NOVX expression or at least one NOVX activity. 
Subjects at risk for a disease that is caused or contributed to by aberrant NOVX expression or 

25 activity can be identified by, for example, any or a combination of diagnostic or prognostic 
assays as described herein. Administration of a prophylactic agent can occur prior to the 
manifestation of symptoms characteristic of the NOVX aberrancy, such that a disease or 
disorder is prevented or, alternatively, delayed in its progression. Depending upon the type 
of NOVX aberrancy, for example, an NOVX agonist or NOVX antagonist agent can be used 

30 for treating the subject. The appropriate agent can be determined based on screening assays 
described herein. The prophylactic methods of the invention are further discussed in the 
following subsections. 
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Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 
contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
5 activity associated with the cell. An agent that modulates NOVX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. 
In one embodiment, the agent stimulates one or more NOVX protein activity. Examples of 
such stimulatory agents include active NOVX protein and a nucleic acid molecule encoding 

10 NOVX that has been introduced into the cell. In another embodiment, the agent inhibits one 
or more NOVX protein activity. Examples of such inhibitory agents include antisense 
NOVX nucleic acid molecules and anti-NOVX antibodies. These modulatory methods can 
be performed in vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., 
by administering the agent to a subject). As such, the invention provides methods of treating 

1 5 an individual afflicted with a disease or disorder characterized by aberrant expression or 
activity of an NOVX protein or nucleic acid molecule. In one embodiment, the method 
involves administering an agent (e.g., an agent identified by a screening assay described 
herein), or combination of agents that modulates (e.g., up-regulates or down-regulates) 
NOVX expression or activity, in another embodiment, the method involves administering an 

20 NOVX protein or nucleic acid molecule as therapy to compensate for reduced or aberrant 
NOVX expression or activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant 

25 cell proliferation and/or differentiation (e.g., cancer or immune associated disorders). 
Another example of such a situation is where the subject has a gestational disease (e.g., 
preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
30 performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with 
representative cells of the type(s) involved in the patient's disorder, to determine if a given 
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Therapeutic exerts the desired effect upon the cell type(s). Compounds for use in therapy 
may be tested in suitable animal model systems including, but not limited to rats, mice, 
chicken, cows, monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, 
for in vivo testing, any of the animal model system known in the art may be used prior to 
5 administration to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, but 
not limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 

1 0 associated cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful 

1 5 in gene therapy, and the protein may be useful when administered to a subject in need 
thereof. By way of non-limiting example, the compositions of the invention will have 
efficacy for treatment of patients suffering from: metabolic disorders, diabetes, obesity, 
infectious disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders. 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, and 

20 the various dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of 
the invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule {i.e., some peptides have been found to possess anti-bacterial 

25 properties). These materials are further useful in the generation of antibodies, which 

immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention will be further described in the following examples, which do not limit 
the scope of the invention described in the claims. 
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EXAMPLES 

Example 1. Identification of NOVX clones 

The novel NOVX target sequences identified in the present invention were subjected 
to the exon linking process to confirm the sequence. PGR primers were designed by starting 
5 at the most upstream sequence available, for the forward primer, and at the most downstream 
sequence available for the reverse primer Table 7 1 A shows the sequences of the PGR 
primers used for obtaining different clones. In each case, the sequence was examined, 
walking inward from the respective termini toward the coding sequence, until a suitable 
sequence that is either unique or highly selective was encountered, or, in the case of the 
1 0 reverse primer, until the stop codon was reached. Such primers were designed based on in 
silico predictions for the full length cDNA, part (one or more exons) of the DNA or protein 
sequence of the target sequence, or by translated homology of the predicted exons to closely 
related human sequences from other species. These primers were then employed in PGR 
amplification based on the following pool of human cDNAs: adrenal gland, bone marrow, 
1 5 brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 
uterus. Usually the resulting amplicons were gel purified, cloned and sequenced to high 
20 redundancy. The PCR product derived from exon linking was cloned into the pCR2.l vector 
from Invitrogen. The resulting bacterial clone has an insert covering the entire open reading 
frame cloned into the pCR2. 1 vector. The resulting sequences from all clones were 
assembled with themselves, with other fragments in GuraGen Corporation's database and 
with public ESTs. Fragments and ESTs were included as components for an assembly when 
25 the extent of their identity with another component of the assembly was at least 95% over 50 
bp. In addition, sequence traces were evaluated manually and edited for corrections if 
appropriate. These procedures provide the sequence reported herein. 



Table 21A. PCR Primers for Exon Linking 



NOVX 
Clone 


Primer 1 (5' - 3' ) 


SEQ 

ID 

NO 


Primer 2 (5' - 3') 


SEQ 

ID 

NO 


3 


GTAAATTGGAAGAGTTTGTTCAAGGGAA 


242 


CTTGGAAATCCATCTTTCATTAAGTGAGC 


243 


9 


CTATCTGCCAATTTTCATTGTGGACAG 


244 


TTC G AATT AAGGTT C C AAGG CT AT GAG 


245 


12b 


CGGGAAGACTCGCCAGCAC 


246 


AAAGCCTTTTATGGGTCTTTGAATTTATTG 


247 


14b 


TGCTGAGGGTGCATTTATGTTTCAG 


248 


CCACACGTGGATAATCAAGAGTTGAC 


249 


16b 


GCGGCGGCCATGGGAGATA 


250 


AGGAAGGGGAAGCGTCCTCAGTATTC 


251 


16c 


GCGGCGGCCATGGGAGATA 


252 


AGGAAGGGGAAGCGTCCTCAGTATTC 


253 
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17 


AGCACGCACTTGCCCAGAGCTATC 


254 


CCTATGGCTGAAGGCGGAGGT 


255 


18 


CTGGGTCTCCCCTCCCAC 


256 


GTTTATTCTGAGCACCGGGAA 


257 


20 


AGGCCTGCAGGTGGGTGTC 


258 


CTGCAGGCTCCTACAGCTACTGCC 
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Example 2. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
5 tissues using real time quantitative PGR (RTQ PGR). RTQ PGR was performed on an 

Applied Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection 
System. Various collections of samples are assembled on the plates, and referred to as Panel 
1 (containing normal tissues and cancer cell lines), Panel 2 (containing samples derived from 
tissues from normal and cancer sources), Panel 3 (containing cancer cell lines), Panel 4 
1 0 (containing cells and cell lines from normal tissues and cells related to inflammatory 
conditions), Panel 5D/5I (containing human tissues and cell lines with an emphasis on 
metabolic diseases), AI_comprehensive_panel (containing normal tissue and samples from 
autoimmune diseases), Panel CNSD.01 (containing central nervous system samples from 
normal and diseased brains) and CNS_neurodegeneration_panel (containing samples from 
1 5 normal and Alzheimer's diseased brains). 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 1 8S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s: 1 8s) and the absence of low molecular weight RN As that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
20 contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, |3 actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDN A and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
25 Reagents (Applied Biosystems; Catalog No. 4309 1 69) and gene-specific primers according to 
the manufacturer's instructions. 

In other cases, non-normalized RNA samples were converted to single strand cDNA 
(sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 18064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 10 [ig of 
30 total RNA were performed in a volume of 20 ul and incubated for 60 minutes at 42°C. This 
reaction can be scaled up to 50 \ig of total RNA in a final volume of 100 ul sscDNA samples 
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are then normalized to reference nucleic acids as described previously, using IX TaqMan® 
Universal Master mix (Applied Biosystems; catalog No. 4324020), following the 
manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
5 Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or a 
similar algorithm using the target sequence as input. Default settings were used for reaction, 
conditions and the following parameters were set before selecting primers: primer 
concentration = 250 nM, primer melting temperature (Tm) range = 58°-60°C, primer optimal 
Tm = 59°C, maximum primer difference = 2°C, probe does not have 5'G, probe Tm must be 
10 1 0°C greater than primer Tm, amplicon size 75bp to 1 OObp. The probes and primers selected 
(see below) were synthesized by Synthegen (Houston, TX, USA). Probes were double 
purified by HPLC to remove uncoupled dye and evaluated by mass spectroscopy to verify 
coupling of reporter and quencher dyes to the 5' and 3' ends of the probe, respectively. Their 
final concentrations were: forward and reverse primers, 900nM each, and probe, 200nM. 

15 PCR conditions: When working with RNA samples, normalized RNA from each 

tissue and each cell line was spotted in each well of either a 96 well or a 384-well PCR plate 
(Applied Biosystems). PCR cocktails included either a single gene specific probe and primers 
set, or two multiplexed probe and primers sets (a set specific for the target clone and another 
gene-specific set multiplexed with the target probe). PCR reactions were set up using 

20 TaqMan® One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 43 1 3803) 

following manufacturer's instructions. Reverse transcription was performed at 48°C tor 30 
minutes followed by ampliflcation/PCR cycles as follows: 95°C 10 min, then 40 cycles of 
95°C for 15 seconds, 60°C for 1 minute. Results were recorded as CT values (cycle at which a 
given sample crosses a threshold level of fluorescence) using a log scale, with the difference 

25 in RNA concentration between a given sample and the sample with the lowest CT value 
being represented as 2 to the power of delta CT. The percent relative expression is then 
obtained by taking the reciprocal of this RNA difference and multiplying by 1 00. 

When working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PCR reactions containing one or two sets of probe and primers 
30 were set up as described previously, using IX TaqMan® Universal Master mix (Applied 
Biosystems; catalog No. 4324020), following the manufacturer's instructions. PCR 
amplification was performed as follows: 95°C 10 min, then 40 cycles of 95°C for 15 seconds, 
60°C for 1 minute. Results were analyzed and processed as described previously. 
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Panels 1, 1.1, 1.2, and 1.3D 

The plates for Panels I, 1.1, 1 .2 and 1 .3D include 2 control wells (genomic DNA 
control and chemistry control) and 94 wells containing cDNA from various samples. The 
samples in these panels are broken into 2 classes: samples derived from cultured cell lines 
5 and samples derived from primary normal tissues. The cell lines are derived from cancers of 
the following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, 
CNS cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric 
cancer and pancreatic cancer. Cell lines used in these panels are widely available through the 
American Type Culture Collection (ATCC), a repository for cultured cell lines, and were 

10 cultured using the conditions recommended by the ATCC. The normal tissues found on these 
panels are comprised of samples derived from all major organ systems from single adult 
individuals or fetuses. These samples are derived from the following organs: adult skeletal 
muscle, fetal skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, 
fetal liver, adult lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph 

15 node, pancreas, salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, 
small intestine, colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and 
adipose. 

In the results for Panels 1, 1.1, 1.2 and 1.3D, the following abbreviations are used: 

ca. = carcinoma, 
20 * = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 

non-s = non-sm = non-small, 

squam — squamous, 
25 pi. etf = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 

General_screening_panel_vl.4 

30 The plates for Panel 1.4 include 2 control wells (genomic DNA control and chemistry 

control) and 94 wells containing cDNA from various samples. The samples in Panel 1 .4 are 
broken into 2 classes: samples derived from cultured cell lines and samples derived from 
primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 

35 carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. 
Cell lines used in Panel 1 .4 are widely available through the American Type Culture 
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Collection (ATCC), a repository for cultured cell lines, and were cultured using the 
conditions recommended by the ATCC. The normal tissues found on Panel 1 .4 are comprised 
of pools oTsainples derived from all major organ systems from 2 to 5 different adult 
individuals or fetuses. These samples are derived from the following organs: adult skeletal 
muscle, fetal skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, 
tetal liver, adult lung, fetal lung, various regions ot the brain, the spleen, bone marrow, lymph 
node, pancreas, salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, 
small intestine, colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and 
adipose. Abbreviations are as described for Panels 1, 1.1, 1.2, and 1.3D. 

Panels 2D and 2.2 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in 
close cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative (NDR1). The tissues are derived from 
human malignancies and in cases where indicated many malignant tissues have "matched 
margins" obtained from noncancerous tissue just adjacent to the tumor. These are termed 
normal adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologist at NDRl or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table 
RR). In addition, RNA and cDN A samples were obtained from various human tissues derived 
from autopsies performed on elderly people or sudden death victims (accidents, etc.). These 
tissues were ascertained to be free of disease and were purchased from various commercial 
sources such as Clontech (Palo Alto, CA), Research Genetics, and Tnvitrogen. 

Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 

Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 

samples of human primary cerebellar tissue and 2 controls. The human cell lines are 

generally obtained from ATCC (American Type Culture Collection), NCI or the German 

tumor cell bank and fall into the following tissue groups: Squamous cell carcinoma of the 
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tongue, breast cancer, prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder 
carcinomas, pancreatic cancers, kidney cancers, leukemias/lymphomas, 
ovarian/uterine/cervical, gastric, colon, lung and CNS cancer cell lines. In addition, there are 
two independent samples of cerebellum. These cells are all cultured under standard 
5 recommended conditions and RNA extracted using the standard procedures. The cell lines in 
panel 3D and 1 .3D are of the most common cell lines used in the scientific literature. 

Panels 4D, 4R, and 4.1 D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4R) or cDNA (Panels 4D/4. ID) isolated from various human cell 

10 lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and.lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was 
employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients 
was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for 
RNA preparation from patients diagnosed as having Crohn's disease and ulcerative colitis 

15 was obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
w small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 

microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 

20 grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately long/ml, TNF 
alpha at approximately 5- lOng/ml, 1FN gamma at approximately 20-50ng/ml, IL-4 at 
approximately 5-10ng/mI, IL-9 at approximately 5-10ng/ml, IL-1 3 at approximately 5- 

25 lOng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 

>■- using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 

(Hyclone), lOOfiM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 

30 ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xl0" 5 M (Gibco), and lOmM Hepes 

(Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20ng/ml 

PMA and l-2ug/ml ionomycin, IL-12 at 5-10ng/ml, IFN gamma at 20-50ng/ml and IL-18 at 

5-10ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in 
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DMEM 5% FCS (Hyclone), lOOuM non essential amino acids (Gibco), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5x10^ (Gibco), and JOmM Hepes (Gibco) with PMA 
(phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5ug/mL Samples were 
taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) 
5 samples were obtained by taking blood from two donors, isolating the mononuclear cells 
using Ficoll and mixing the isolated mononuclear cells 1:1 at a tinal concentration of 
approximately 2xl0^cells/ini in DMEM 5% FCS (Hyclone), IOOuivl nun essential amino 
acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol (5.5x1 O^M) (Gibco), and 
lOmM Hepes (Gibco). The MLR was cultured and samples taken at various time points 
10 ranging from 1- 7 days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve 
VS selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), 100u.M non essential amino acids (Gibco), ImM sodium 

15 pyruvate (Gibco), mercaptoethanol 5.5x1 0°M (Gibco), and lOmM Hepes (Gibco), 50ng/ml 
GMCSF and 5ng/ml 1L-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEM 5% FCS (Flyclone), 1 00|uM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol 5.5xl0°M (Gibco), lOmM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50ng/ml. Monocytes, macrophages and 

20 dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 
lOOng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody 
(Pharmingen) at 10(!g/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 

25 and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO 
CD4 lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD 14 and 
CD 1 9 cells using CD8, CD56, CD 14 and CD19 Miltenyi beads and positive selection. 
CD45RO beads were then used to isolate the CD45RO CD4 lymphocytes with the remaining 
cells being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 

30 lymphocytes were placed in DMEM 5% FCS (Hyclone), 100|aM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 (Gibco), and lOmM 
Hepes (Gibco) and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been 
coated overnight with 0.5^g/ml anti-CD28 (Pharmingen) and 3ug/ml anti-CD3 (OKT3, 



ATCC) in PBS. After 6 and 24 hours, the cells were harvested for RNA preparation. To 
prepare chronically activated CDS lymphocytes, we activated the isolated CD8 lymphocytes 
for 4 days on anti-CD28 and anti-CD3 coated plates and then harvested the cells and 
expanded them in DMEM 5% FCS (Hyclone), lOOuM non essential amino acids (Gibco), 
5 ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10"^ (Gibco), and lOmM Hepes 

(Gibco) and lL-2Tj he expanded CDS cells were then activated again with plate bound anti- 
CD3 and anti-CD28 for 4 days and expanded as before. RNA was i^ulaied 6 and 24 huurs 
after the second activation and after 4 days of the second expansion culture. The isolated NK 
cells were cultured in DMEM 5% FCS (Hyclone), lOOuM non essential amino acids (Gibco), 
10 ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), and lOmM Hepes 
(Gibco) and IL-2'for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with 
"l sterile dissecting scissors and then passed through a sieve. Tonsil ceils were then spun down 

and resupended at 10 6 ceJls/ml in DMEM 5% FCS (Hyclone), lOOjaM non essential amino 
15 acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0°M (Gibco), and 
... . „ lOmM Hepes (Gibco). To activate the cells, we used PWM at 5(ig/ml or anti-CD40 

(Pharmingen) at approximately 10u.g/ml andTL-4 at 5-I0ng/ml. Ceils were harvested for 
RNA preparation at 24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
20 were coated overnight with lOug/ml anti-CD28 (Pharmingen) and 2^g/ml OKT3 (ATCC), 
and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 
German Town, MD) were cultured at 10 5 -10 6 cel Is/ml in DMEM 5% FCS (Hyclone), lOOuM 
non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10" 
5 M (Gibco), lOmM Hepes (Gibco) and 1L-2 (4ng/ml). 1L-12 (5ng/ml) and anti-IL4 (l^g/ml) 
25 were used to direct to Thl, while 1L-4 (5ng/ml) and anti-TFN gamma (1 ug/ml) were used to 
direct to Th2 and IL-10 at 5ng/ml was used to direct to Trl. After 4-5 days, the activated Thl, 
Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 days in DMEM 
5% FCS (Hyclone), lOOuM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xl0~ 5 M (Gibco), lOmM Hepes (Gibco) and IL-2 (lng/ml). 
30 Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 days 
with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti- 
CD95L (1 fig/ml) to prevent apoptosis. After 4-5 days, the Thl , Th2 and Trl lymphocytes 
were washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 



lymphocytes were maintained in this way for a maximum of three cycles. RNA was prepared 
from primary and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and 
third activations with plate bound anti-CD3 and anti-CD28 inAbs and 4 days into the second 
and third expansion cultures in lnterleukin 2. 
5 The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-l, 

KU-812. EOL cells were further differentiated by culture in 0.1 mM dbcAMP at 
5x1 0'cells/ml for 8 days, changing the media every 3 days and adjusting the cell 
concentration to 5xl0 5 cells/ml. For the culture of these cells, we used DM EM or RPMJ (as 
recommended by. the ATCC), with the addition of 5% FCS (Hyclone), 1 OOuM non essential 
10 amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0~ 5 M (Gibco), 
lOmM Hepes (Gibco). RNA was either prepared from resting cells or cells activated with 
PMA at lOng/ml and ionoinycin at 1 fig/ml for 6 and 14 hours. Keratinocyte line CCD106 and 
an airway epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were 
cultured in DMEM 5% FCS (Hyclone), lOOuM non essential amino acids (Gibco), ImM 
1 5 sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0" 5 M (Gibco), and 1 OmM Hepes (Gibco). 

CCD1 106 cells were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 
lng/ml IL-1 beta, while NC1-H292 cells were activated for 6 and 14 hours with the following 
cytokines: 5ng/ml 1L-4, 5ng/ml IL-9, 5ng/ml IL-13 and 25ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 
20 1 0 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 

(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 
minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The 
aqueous phase was removed and placed in a 15ml Falcon Tube. An equal volume of 
isopropanol was added and left at -20°C overnight. The precipitated RNA was spun down at 
25 9,000 rpm for 1 5 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was 

redissolved in 300uJ of RNAse-free water and 35^1 buffer (Promega) 5uJ DTT, 7ul RNAsin 
and 8jll1 DNAse were added. The tube was incubated at 37°C for 30 minutes to remove 
contaminating genomic DNA, extracted once with phenol chloroform and re-precipitated 
with 1/10 volume of 3M sodium acetate and 2 volumes of 100% ethanol. The RNA was spun 
30 down and placed in RNAse free water. RNA was stored at -80°C. 
AI_comprehensive panel_vl.O 

The plates for AI_comprehensive panel jvl .0 include two control wells and 89 test 

samples comprised of cDNA isolated from surgical and postmortem human tissues obtained 
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from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from 
tissue samples from the Backus Hospital in the Facility at CuraGen. Total RNA from other 
tissues was obtained from Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained 
5 from patients undergoing total knee or hip replacement surgery at the Backus Hospital. 

Tissue samples were immediately snap frozen in liquid nitrogen to ensure that isolated RNA 
was of optimal quality and not degraded. Additional samples of osteoarthritis and rheumatoid 
arthritis joint tissues were obtained from Clinomics. Normal control tissues were supplied by 
Clinomics and were obtained during autopsy of trauma victims. 

1 0 Surgical specimens of psoriatic tissues and adjacent matched tissues were provided as 

total RNA by Clinomics. Two male and two female patients were selected between the ages 
of 25 and 47. None of the patients were taking prescription drugs at the time samples were 
isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns 
1 5 disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from three 
female and three male Crohn's patients between the ages of 41-69 were used. Two patients 
were not on prescription medication while the others were taking dexamethasone, 
phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and four female 
patients. Four of the patients were taking lebvid and two were on phenobarbital. 

20 Total RNA from post mortem lung tissue from trauma victims with no disease or with 

emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients ranged in 
age from 40-70 and all were smokers, this age range was chosen to focus on patients with 
cigarette-linked emphysema and to avoid those patients with alpha- lanti-trypsin deficiencies. 
Asthma patients ranged in age from 36-75, and excluded smokers to prevent those patients 

25 that could also have COPD. COPD patients ranged in age from 35-80 and included both 
smokers and non-smokers. Most patients were taking corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the Al comprehensive panel_vl.O panel, 
the following abbreviations are used: 

A\ = Autoimmunity 
30 Syn = Synovial 

Normal = No apparent disease 
Rep22 /Rep20 = individual patients 
RA = Rheumatoid arthritis 
Backus = From Backus Hospital 
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OA = Osteoarthritis 
(SS) (BA) (MF) = Individual patients 
Adj = Adjacent tissue 
Match control = adjacent tissues 
5 -M = Male 

-F = Female 

COPD = Chronic obstructive pulmonary disease 
Panels 5D and 51 

The plates tor Panel 5D and 51 include two control wells and a variety ot'cDNAs 
10 isolated from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic 
tissues were obtained from patients enrolled in the Gestational Diabetes study. Cells were 
obtained during different stages in the differentiation of adipocytes from human 
mesenchymal stem cells. Human pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (18-40 years), otherwise 
1 5 healthy women with and without gestational diabetes undergoing routine (elective) Caesarean 
section. After delivery of the infant, when the surgical incisions were being repaired/closed, 
the obstetrician removed a small sample. 

Patient 2: Diabetic Hispanic, overweight, not on insulin 
Patient 7-9: Nondiabetic Caucasian and obese (BMI>30) 
20 Patient 10: Diabetic Hispanic, overweight, on insulin 

Patient 1 1 : Nondiabetic African American and overweight 
Patient 12: Diabetic Hispanic on insulin 

Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus 
(a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two 
25 replicates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem 
ceils (HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger, et 
al., Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999: 
143-147. Clonetics provided Trizol lysates or frozen pellets suitable for mRNA isolation and 
ds cDNA production. A general description of each donor is as follows: 

30 Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose 

Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 
Donor 2 and 3 AD: Adipose, Adipose Differentiated 

Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: 
35 kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2 
cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are 
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all cultured under standard recommended conditions and RNA extracted using the standard 
procedures. All samples were processed at CuraGen to produce single stranded cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic 
islets from a 58 year old female patient obtained from the Diabetes Research Institute at the 
5 University of Miami School of Medicine. Islet tissue was processed to total RNA at an 
outside source and delivered to CuraGen for addition to pane! 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 

— - GO Adipose = Greater Omentum Adipose 

10 SK = Skeletal Muscle 

> UT- Uterus 

PL = Placenta 

AD = Adipose Differentiated 
AM = Adipose Midway Differentiated 
15 •■ U - Undifferentiated Stem Cells 

Panel CNSD.01 

^ ^ The plates for Panel CNSD.01 include two control wells and 94 test samples 

comprised of cDNA isolated from postmortem human brain tissue obtained from the Harvard 
Brain Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24 

' ^ J 20 hours after death, sectioned by neuroanatomists, and frozen at 80°C in liquid nitrogen vapor. 

All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
25 disease. Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of 
these brains, the following regions are represented: cinguiate gyrus, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 1 7 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by 
,r 30 neurodegeneratioji in the globus palladus, thus this region is impossible to obtain from 

confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difficult to obtain. Normal control brains 
were examined for neuropathology and found to be free of any pathology consistent with 
neurodegeneration. 
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In the labels employed to identify tissues in the CNS panel, the following 
abbreviations are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
5 Glob Palladus^ Globus palladus 

Temp Pole = Temporal pole 
Cing Gyr.^ Cingulate gyrus 
BA 4 = Brodman Area 4 

Panel CNSNeurodegenerationVl.O 

1 0 The plates for Panel CNS Neurodegeneration Vl .0 include two control wells and 47 

test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 
Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 

15 neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 
Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 

20 categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and 
controls with no dementia but evidence of severe Alzheimer's like pathology, (specifically 
senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 - severe 
AD senile plaque load). Within each of these brains, the following regions are represented: 
hippocampus, temporal cortex (Brodman Area 21), parietal cortex (Brodman area 7), and 

25 occipital cortex (Brodman area 1 7). These regions were chosen to encompass all levels of 
neurodegeneration in AD. The hippocampus is a region of early and severe neuronal loss in 
AD; the temporal cortex is known to show neurodegeneration in AD after the hippocampus; 
the parietal cortex shows moderate neuronal death in the late stages of the disease; the 
occipital cortex is spared in AD and therefore acts as a "control" region within AD patients. 

30 Not all brain regions are represented in all cases. 

In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 panel, 
the following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like 
pathology upon autopsy 
35 Control = Control brains; patient not demented, showing no neuropathology 
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Control (Path) = Control brains; pateint not demented but showing sever AD-like 
pathology 

SupTemporal Ctx = Superior Temporal Cortex 
In f Temporal Ctx - Inferior Temporal Cortex 

5 A. sggc_draft ba!86014 20000730_dal: LYSOSOMAL ACID LIPASE (NOV1) 

Expression of gene sggc_draft_ba1 860 14 2 000073 0_da1 was assessed using the 
primer-probe sets* A g 1456. Ag2446. Ag2132. Ag2444. Agl899 and Ag2059. described in 
Tables A A, AB, AC, AD, AE and AF. Results of the RTQ-PCR runs are shown in Tables 
AG, AH, AI, AJ and AK. 

10 Table AA . Probe Name Agl456 



Primers 


Sequences 


Start PositionjSEQ ID Noj 


Forward 


5 ' -tcctgaggtgtggatgaatact- 3 ' 


1 


91 


i 


260 


Probe ! 


TET-5' -catcatctacaatggctaccccagtga-3 ' 


-tamra] 


121 




261 


Reverse 


5 1 -ccatcttcagtggtgacttcat-3 1 




153 




262 


Table AB. Probe Name Ag2446 


Primers 


Sequences 


1 


Start PositionjSEQ ID NO! 


Forward 


5' gaaacagtcggggaaacact-3' 


— n 


354 


if 

: 


263 

— — ——:\ 


Probe 


TET-5 ' - tggtcaagaagacacaaaacactctca-3 ' 


- TAMRA; 


374 


; 


264 


Reversej5 1 - aaaccaaaggcccagaattt-3 1 




413 




265 j 


Table AC. Probe Name Ag2132 


Primers 


Sequences 


(Start Position 


SEQ ID NO 


Forward 


5 ' -ggggaaatgacgctgataatat-3 ' 




858 


266 
267 


Probe 


TET-5 ' -cccctatatatgacctgactgccatg-3 1 - 


-tamra| 


903 


Reverse 


5 ' -cccaaatagcagtaggcacttt- 3 ' 


! 


929 


268 


Table AD. Probe Name Ag2444 


Primers 


Sequences 




Start Position 


SEQ ID NO 


Forward 5 1 -gaaacagtcggggaaacact-3 1 




354 




269 


Probe 


TET-5 ' -tggtcaagaagacacaaaacactctca-3 


-TAMRA 


374 




270 


Reversels' -aaaccaaaggcccagaattt- 3 1 




413 




271 


Table AE. Probe Name Asl899 


Primers 


Sequences 




Start Position 


SEQ ID NO 


[Forwardls • - tcctgaggtgtggatgaatact - 3 ' 


91 


272 


Probe 


|teT-5 ' -catcatctacaatggctaccccagtga-3 


1 -TAMRA 


121 


273 


Reverse 


js 1 -ccatcttcagtggtgacttcat-3 1 




153 


274 


Table AF. Probe Name Ag2059 


Primers 


Sequences 


jStart Position |SEQ ID NO 



283 





j, a d 3 




•ill .Si H' ,; 


Forward! 5' - qgggaaatgacgctgataatat - 3 ' j 


858 


275 


Probe )tet • S ' cccctatatatgacctgactgccatg-3 ' -TAMRAj 


903 


276 


Reverse) 5 1 - cccaaatagcagtaggcacttt- 3 ' 


929 


277 



Tabic AG . AI comprehensive panelvl .0 



t 

Tissue Name ' 


Rel. Exp.(%) 
Asl456, Run 
224501612 


Tissue Name 


Rel. Exp.(%) 
Aal456. Run 
224501612 


1 10967 COPD-r 


0.0 


112427 Match Control | 
Psoriasis-F 


0.0 


110980 COPD-F* 


2.1 


1 12418 Psoriasis-M 


0.0 


110968 COPD-M 


0.0 


112723 Match Control 
Psoriasis-M 


0.0 


1 10977 COPD-IVf 


0,0 


112419 Psoriasis-M 


0.0 


1 1 0989 Emphysema- 
F 


2.6 


112424 Match Control 
Psoriasis-M 


0.0 


1 1 0992 Fmnhvsema- 
F 


0.0 


112420 Psoriasis-M 


4.4 




1 1 0993 Fmnhvsema- 
F 


0.0 


1 12425 Match Control I A A 

• • w o.o 

Psonasis-M 


1 10994 EmDhvsema- 
F 


0.0 


104689 (MF) OA Q Q 
Bone-Backus 


110995 Emphysema- 
F 


0.0 


1 04690 (MF)Adj 3Q 
"Normal" Bone-Backusl 


1 10996 Emphysema- 
F 


0.0 


104691 (MF) OA | ^ } 
Synovium-Backus 


110997 Asthma-M 


5.0 


1 04692 (B A) OA Q Q 
Cartilage-Backus j 


1 11001 Asthma-F. 


16 


104694 (BA) OA j 3? 
Bone- Backus f 


111002 Asthma-F 


2.5 


104695 (B A) Adj 3J 
"Normal" Bone-Backus] 


111003 Atopic 
Asthma-F 


0.0 


1 04696 (B A) OA 2Q n 
Synovium-Backus 


111004 Atopic 
Asthma-F 


0.0 


1 04700 (SS) OA Bone- j ^ Q 
Backus 


1 11005 Atopic - 
Asthma-F 


0.0 


104701 (SS) Adj 
"Normal" Bone-Backus j 


111006 Atopic 
Asthma-F 


0.0 


104702 (SS) OA 5Q 
Synovium-Backus 


111417 Allergy-M 


0.0 


1 17093 OA Cartilage T nn 
Rep7 


112347 Allergy-M 


0.8 


112672 OA Bone5 | 0.0 
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1 1 ?^4Q Normal 
Lung-F 


0.0 


112673 OA 
5ynovium5 


0.0 


1 19^S7 Normal 
Lung-F 


0.0 j 


1 12674 OA Synovial j 
Fluid cells5 


0.0 


1 1 9^S4 Normal 
Lung-M 


0.0 


1 17100 OA Cartilage j 
Repl4 


0.0 


1 19374 Crohns-F 


2.4 


11 2756 OA Bone9 0.0 


1 193R9 Match 

1 1 Z, JO/ I Via IV/ 11 

Control Crohns-F j 


100.0 

J 


112757 OA ] Q0 
Syiiuviuiii9 j 


1112375 Crohns-F 


0.0 


112758 OA Synovial 1 J3 
Fluid Cells9 


1 1973? Match 

Control Crohns-F 


5.0 


1 17125 R A Cartilage j QQ 
Rep2 i 


1 1979^ Crohn*;- M 


1.5 


113492 Bone2 R A 62.0 


1 1 9^87 Matrh 

Control Crohns-M 


0.0 


113493 Synovium2 RA| 8.7 


1 12378 Crohns-M 


0.0 


113494 Syn Fluid Cells] 2J Q 
RA J 


1 \Ljy\) lVldlun 

|Control Crohns-M 




3 

113499Cartilage4RA 


20.6 


il 12726 Crohns-M 

j 1 1 / Z.O I VI1J lo 1 r 1 


0.0 |l 13500 Bone4 RA 


25.5 


1 1 97^ 1 \Antrh 

Control Crohns-M 


0.0 


1 13501 Synovium4 RA 


15.3 


112380 Ulcer Col-F 


0.0 


113502 Syn Fluid 
Cells4 RA 


8.5 


1 1 97^4 Matrh 

Control Ulcer Col-F 


52.5 


1 13495 Cartilage3 RA 


33.7 
33.7 


: l 1z.jOt UiCCI CUJ-i 


0.0 


113496 Bone3 RA 


1 19717 Matrh 

Control Ulcer Col-F 


2.5 


1 13497 Synovium3 RA 


19.9 | 


112386 Ulcer Col-F 


2.4 


113498 Syn Fluid 3? 6 
Cells3RA ! 


119738 Match . 
Control Ulcer Col-F 


3.3 


1 17106 Normal 
Cartilage Rep20 


0.0 


1 12381 Ulcer Col-M 

1 1 Z JO 1 W 1 v^/I \J 1 tvi 


0.0 


113663 Bone3 Normal 


0.0 


1 12735 Match 
Control Ulcer Col-M 


1.4 


1 13664 Synovium3 
Normal 


0.9 


> 1 12382 Ulcer Col-M 


28.5 


113665 Syn Fluid 
Cells3 Normal 


0.0 


112394 Match 
Control Ulcer Col-M 


0.0 


117107 Normal 
Cartilage Rep22 


2.4 


112383 Ulcer Col-M 


0.0 


113667 Bone4 Normal 


0.0 


112736 Match 
Control Ulcer Col-M 


74.2 


113668 Synovium4 
Normal 


0.0 
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1 12423 Psoriasis-F 


. 4.4 


113669 Syn Fluid 
Cells4 Normal 


0.0 



Table AH Panel 1 .2 



Tissue Name 


Rel. Exp.(%) Agl456, 
Run 138374123 


Tissue Name 


Rel. Exp.(%) Agl456, 
Run 138374123 


Endothelial cells' 0 0 


Renal ca. 786-0 


0.0 


Heart (Fetal) ■ ■ 0.6 


Renal ca. A498 


0.0 


Pancreas j 0.0 


Renal ca. RXF 393 


0.0 


■ _ .... . - .^^ ; ^^„, y;i , lf „„„. vr ^ ; . ; .. _ 

Pancreatic ca. n n 
CAPAN 2 


Renal ca. ACFTN 


0.0 


Adrenal Gland 10.7 


Renal ca. UO-31 


0.0 


Thyroid ] 1.3 


Renal ca. TK-10 


0.0 


Salivary gland <■ 


3.2 


Liver 


4.1 


Pituitary gland 


0.3 


Liver (jeiai ) 




Brain (fetal) 


0.6 


Liver ca. 

^nepaiODiasij iicpvjz 


0.0 


Brain (whole) 


0.0 


Lung 


5.6 


Brain (amygdala) 


0.5 


Lung (fetal) 


1.2 


Brain (cerebellum) 


0.0 


Lung ca. (small cell) 
LX-1 


5.9 


Brain (hippocampus) 


0.7 


Lung ca. (small cell) 
NCT-H69 


1 .7 


Brain (thalamus) 

: 


U. / 

- 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


CSS „ ™ 

Cerebral Cortex 


0.0 


Lung ca. (large 
cell)NCl-H460 


0.0 


Spinal cord 


2.1 


Lung ca. (non-sm. 
cell) A549 


0.0 


glio/astro U87-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 


60.3 


glio/astro U-118-MG 


1.8 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


astrocytoma SW1 783 


0.0 


Lung ca. (non-s.cl) 
NC1-H522. 


2.8 


neuro*; met SKtN-AS 


0.0 


Lung ca. (squam.) 
SW 900 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) 
NCI-H596 


0.0 


astrocytoma SNB-75 


0.0 


Mammary gland 


0.0 


glioma SNB-1 9 


0.0 


Breast ca.* (pl.ef) 
MCF-7 


0.9 


glioma U251 


0.0 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.0 
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glioma hr-lyj 


ft ft 

u.u 


Breast ca.* (pi. ef) 
T47D 


ft ft 
u.u 


Heart 


19.9 


Breast ca. BT-549 


0.0 


Skeletal Muscle 


8.2 


Breast ca. MDA-N 


0.0 


Bone marrow 


100.0 


Ovary 


0.0 


Thymus 


0.6 


Ovarian ca. OVCAR 

3 


0.0 


Spleen 


12.3 


Ovarian ca. OVCAR- 
4 


0.0 


Lymph node 


0.9 


Ovarian ca. OVCAR- 
5 


1.4 


Colorectal Tissue 


• 

1.9 


Ovarian ca. OVCAR- 
8 


0.0 


Stomach 


i 

2.0 


Ovarian ca. IGROV- 
1 


0.0 


Small intestine 


„ 


Ovarian ca. (ascites) 
SK-OV-3 


0.0 


Colon ca. SW480 


0.5 


Uterus 


0.4 


Colon ca.* SW620 
(SW480 met) 


3.1 


Placenta 


2.2 


Colon ca. HT29 


0.0 


Prostate 


1.4 


Colon ca. HCT-116 


0.0 


Prostate ca.* (bone 
met) PC-3 


0.0 


Colon ca. CaCo-2 


; ■ 0.5 ~ 


Testis 


0.0 


Colon ca. Tissue 
(OD03866) 


8.2 

• 


„. : ..„.>.v.^.^ 

Melanoma 
Hs688(A).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma* (met) 
Hs688(B).T 


0.0 


Gastric ca.* (liver 
met) NCI-N87 


2.4 


Melanoma UACC-62 


0.0 


Bladder ,,, 


29.1 


Melanoma M14 


0.0 


Trachea 


0.6 


Melanoma LOX 
IMVI 


0.0 


Kidney 


3.1 


Melanoma* (met) 
SK-MEL-5 


1.2 


Kidney (fetal) 


2.5 







Table Al. Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Agl456, Run 
147644869 


Rel. Exp.(%) 
Agl456, Run 
165529464 


Rel. Exp.(%) 
Ag2132, Run 
160164823 


Rel. Exp.(%) 
Ag2444, Run 
165629988 


Liver 

adenocarcinoma 


• 

0.0 


0.0 


0.0 


0.0 


Pancreas 


0.0 


0.0 


0.0 


1.9 
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IDC!! ;L:!: K , ADASOE? 



Pancreatic ca. 
CAPAN 2 


0.0 




0.0 


0.0 


Adrenal gland 


9.2 


7.6 


5.2 


1.9 


Thyroid 


0.0 


0.0 


0.0 


1.6 


Salivary gland 


0.0 


o.o 1 

..„,«,™,..„, a .„.,^,..,^..~.« 


0.0 


0.4 


Pituitary gland 


6.0 


0.0 


"o.o 


0.6 


Brain (fetal) > j 


0.0 


0.0 [ 




0.0 , 


JLd — 


Brain (whole) 


0.0 


o.o j 




0.0 1 


0.3 


Brain (amygdala) _ 


0.0 


0.0 


0.0 


0.0 


Brain (cerebellum) 


0.0 


0.0 


0.0 


0.0 


Brain (hippocampus) 


0.0 


0.0 J 




0.0 


0.4 


Brain (substantia 
nigra) I 


4.6 


0.0 




0.0 


0.4 


Brain (thalamus) 


0.0 


0.0 


0.0 


0.0 


Cerebral Cortex 


0.0 


0.0 


0.0 


0.5 


Spinal cord 


0.0 


' 10.4 


""375 


" ' r.i 


giio/dsiro uo/ ivivj 


o.o 


0.0 


(L0 j 


0.0 


gllO/aSuO U - l I O- 

MG 


i i 

12.4 

i • 


0.0 





10.7 


8.5 

| 


astrocytoma 
SW1783 




0.0 

i 


0.0 


0.0 


ft ft 

u.u 


neuro*; met SK-N- 
AS 


i 

0 0 

i 


0.0 


0.0 


0.0 


astrocytoma SF-539 


0.0 


0.0 


\ 


0.0 


0.0 


astrocytoma SNB-75 


6.6 


0.0 


c 


0.0 


2.5 


glioma SNB-1 9 




0.0 

1- 


0.0 


o.o 


glioma U251 


I o.o 


- — 

0.0 


1 

1 


0.0 


0.6 


glioma SF-295 


0.0 


0.0 


r 

I 


o.o " 


" 0.0 


jHeart (fetal) 




0.0 


r 


' " 0.0 


0.0 


Heart 


j 0.0 


0.0 




0.0 


0.5 


Skeletal muscle 
(fetal) 


0.0 


0.0 


0.0 


0.3 


Skeletal muscle 


0.0 


6.2 


5.0 


0.6 


Bone marrow 


100.0 


100.0 


j 


66.4 


0.0 


Thymus 


0.0 


0.0 


i 
1 


7.2 


0.0 


Spleen 


11.4 


8.8 


I 


21.2 


0.0 


Lymph node 


5-0 


7.4 


L 


0.0 


i i 

\ .3 


Colorectal 


j 0.0 


0.0 


0.0 


0.3 


Stomach 


0.0 


0.0 


0.0 


0.9 


Small intestine 


0.0 


0.0 


0.0 


0.4 


Colon ca. SW480 


0.0 


0.0 


0.0 


0.0 


Colon ca.* 


j °J>. . 


0.0 


0.0 


0.0 



288 



I.!' s? !;"'C!H!,fi;":'.'. : ' i : ., jl. 5,'S S 'SOc* 



SW620(SW480 met)] _____ 


, 


Colon ca. HT29~ ] 0.0 J 0 0 . .. i. 


0.0 


1.1 


Colon ca. 1 IC 1 -1 16 T 0.0 0.0 


676 


o.o 


Colon ca. CaCo-2 j 0.0 0.0 j 


0.0 


0.8 


Colon ca. j , og 
tissuefOD03866V 


17.3 


23.2 


| 

0.6 j 

i 


Colon ca ITCC-2998S 0.0 


0.0 


0.0 


mzzz! 


r^piQtrir ra * Hiver 1 ^ ~ ! 

met) NCI-N87 


0.G 


1 o 

Lb 


1 UU.U 

~L5 ' 


Bladder 0.0 


6 - 7 


0.0 




Trachea 0.0 


0.0 


31.6 


1.2 


Kidney j 0.0 


0.0 


0.0 


0.6 


Kidney (fetal) 5.1 


0.0 


0.0 


0.0 


Renal ca. 786-0 j 0.0 


0.0 


0.0 


0.0 


Renal ca. A498 0.0 


0.0 


3.9 




Renal ca. RXF 393 1 0.0 


0.0 


0.0 1.4 


Renal ca. ACHN i 0.0 


0.0 


0.0 


24.7 


Renal ca.UO-31 0.0 


0.0 


0.0 


0.0 


Renal ca. TK-10 


0.0 } 0.0 


oTo 


0.0 


Liver 


o.o " 0.0 


0.0 


0.0 


Liver (fetal) j 


' 17? 


0.0 


0.0 


o.o 


- " u f ;i 

Liver ca. 1 
(hepatoblast) HepG2 j 


0.0 


0.0 


0.0 


0.0 


Lung 


38.4 


25.0 


100.0 


1.3 " 


Lung (fetal) 


18.9 


5.7 


15.1 


0.0 


Lung ca. (small cell) 
LXtI 


11.7 


0.0 


0.0 


0.3 


Lung ca. (small cell) 
NCI-H69 


0.0 


0.0 
0.0 


0.0 


2.3 


Lung ca. (s.cell var.) 
SHP-77 


0.0 . 


0.0 


0.0 


Lung ca. (large* 
cell)NCI-H460 


0.0 


0.0 


0.0 


0.5 

4 


Lung ca. (non-sm. 
cell) A549 


0.0 


0.0 


0.0 


3.3 


Lung ca. (non-s:cell) 
NCI-H23 


38.2 


17.9 


10.2 


21.5 


Lung ca. (non-s.ccll) 
HOP-62 


0.0 


0.0 


0.0 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


0.0 


0.0 


0.3 


Lung ca. (squam.) 
SW 900 


0.0 


0.0 


0.0 


2.2 



289 



,:1 OO 3 8 115 Ml- B .,1G1S02 



1 
1 

T 


Aing ca. ^scjudm.j ; 
sICl-1 1596 


0.0 


0.0 i 

.J. 


0.0 


0.5 


1 


viamrnary gianu 


0.0 


0.0 i 


0.0 


0.6 


t 

1 

I 


vICF-7 j 


0.0 


0.0 


0.0 


35.4 


I 

I 


breast ca.* (pl.ef) j 
V1DA-MB-231 j 


0.0 


A A 

O.U 

1 


0.0 






3reast ca.* (pl.ef) 
T47D '< j 


0.0 


0.0 1 

j 




0.0 


J .o 




Breast ca. BT-549 1 


0.0 


0.0 1 




0.0 


1.7 




Breast ca. MDA-N j 


0.0 


0.0 




0.0 


0.0 




3 vary * ; 


0.0 


0.0 j 




0.0 


2.3 




Ovarian ca. 

\J V LAlvJ 


0.0 


0.0 j 

i 


0.0 


17.7 




Ovarian ca. 

UVLAK-4 


0.0 


0.0 

j 


0.0 


17.1 


- 


Ovarian ca. 

' AD C 


0.0 


0.0 j 


0.0 


0.9 




Ovarian ca. 
OVCAR-8 


0.0 


0.0 

i 

... , .... 




0.0 


4.4 




Ovarian ca. TGROV- 
1 


"•• • • ' " ■■ 

0.0 


0.0 




0.0 


n n 


r 


Ovarian ca.* *- 
(ascites) SK-OV-3 


0.0 


A A 

0.0 


0.0 


o.u 




*■••'>.. ■ 


Uterus 


0.0 


0.0 


0.0 


| 3.0 




Placenta 


! 5.3 

i 


0.0 


i 


16.5 


0.0 




Prostate 


1 0.0 


0.0 


j 


0.0 


0.0 




rrostaie ca. ^oone 
met)PC-3 


j. - ■ 

i 0.0 

i 


0.0 


1 


0.0 ' 


32.8 




j i esus 


5.3 


0.0 


1 


0.0 


\ 




lvieianoma 
Hs688(A).T 


1 

! 0.0 

U - - 


0.0 


0.0 

i rr . „_ 


0.0 


-• 


IVieidllUIIla ^IIICL/ 

Hs688(B).T 


ij 

I 0.0 

1 


0.0 


0.0 


0.0 




\/f a1 ^tiAtn a TIAl i - 
IVlCidl IUI lid VJrA.V^V_> 

62 


i ~ 

0.0 


0.0 


0.0 


A C 

0.5 




Melanoma M 1 4 


| 0.0 


0.0 


0.0 


0.6 




Melanoma LOX 
IMVI 


0.0 


0.0 


0.0 


0.0 




Melanoma* (met) 
SK-MEL-5 


0.0 


0.0 


0.0 


0.0 




Adipose 


27.0 


14.3 


10.7 


4.0 



Table AJ . Panel 2D 



290 



j 0a3.es bhi , s o « ssse: 



Tissue 
Name 


Rel. 

Exp.(%) ! 
Agl456, 

Run 
147644930; 


Rel. 

Exp.(%) ? 
Agl456, \ 

Run 
148059395! 


Rel. 
Exp.(%) 
Agl456, 

Run 
162^99938 


Tissue 
Name 


Rel. 
Exp.(%) 
Agl456, 

Run 


Rel. 
Exp.(%) 
Agl456, 

Run 


Rel. 
Exp.(%) 
Agl456, 

Run 

L \iujyyy<jo 


Mormal 
Colon 

i I 


.-13.2 


2.1 


6.3 


Kidney 
Margin 
8120608 j 


0.0 


0.6 


1.0 


CC Well to 
Mod Diflf J 
(OD03866) J 


" 5.5 : 


2.4 


2.6 


Kidney 
Cancer 
8120613 


1.0 


0.8 


0.8 


ICC Margin 
(OD03866) 


" 2.1 


3.2 


(Kidney 
2.3 jiMargin 

18120614 ; 


0.0 


0.0 


0.0 


CC Gr.2 

rectosigmoid 

(OD03868) 


'0.6 


0.0 


1.7 


Kidney 
Cancer 
9010320 | 


17.9 


13.8 


15.0 


!CC Margin 
(OD03868) ! 


0.0 


0.0 


0.8 


" r " r 1 ! 

Kidney 
Margin 
19010321 ! 


0.7 


1.4 


1.4 


CC Mod 
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0.0 


0.0 


CC Margin 
(ODO3920) 


0.5 


1.2 


llJterus 
2.6 ICancer 
1064011 


1.2 
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0.0 


Prostate 

Cancer 

(OD04410) 


0.7 


0.0 


;J 
U 

2.9 

s 


Breast 
Cancer 
Vlets 

[OD04590-: 
03) 
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0.0 


Muscle 
Margin 
(OD04286) 


1.5 


0.6 


Breast 

Cancer 

IA209073 


0.8 
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0.0 
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Table AK. Panel 4D 



Tissue Name 


Rel. 

Exp.(%) 
Agl456, 

Run 
139309823 


Rel. 

Exp.(%) 
Agl456, 
Run 
144691235 


Rel. 
Exp.(%) 
Agl899, 
Run 
165870453 


Rel. 

Exp.(%) \ 
Ag2059, 

Run 
161426290 


Rel. 

Exp.(%) 
Ag2i32, 

Run 
159366502 


Rel. 

Exp.(%) 
Ag2444, 
Run 
164320874 
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0.0 
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0.0 
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0.0 


0.0 
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0.0 


0.0 


0.0 
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0.0 
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0.0 


0.0 
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Alcomprehensive panel vl.O Summary: Ag 1456 Highest expression of the 
sggc_draftj>al 86014^20000730 dal transcript is found in normal colon tissue adjacent to 
tissue affected by Crohn's or ulcerative colitis (CTs=33). This transcript is also found in 
normal colon on panels 1 .2 and 2D. Since this transcript appears to be down regulated in 



5 diseased colon, therapeutic modulation of the expression or function of the this gene or its 
protein product, through the use protein therapeutics, could regulate normal homeostasis of 
this tissue and be beneficial for the treatment of inflammatory bowel diseases. 

CNS_neurodegeneration_vl.O Summary: Ag2446 Expressoin of the 
sggc draft bal 86014 20000730_dal gene is low/undetectable in all samples on this panel. 
1 0 (CTs>35). The amp plot indicates that there may have been a probe failure in this experiment. 
(Data not shown.) 

Panel 1.2 Summary: Agl456 Highest expression of the 
sggc_draft_ba1 86014_20000730_dal gene is detected in bone marrow (CT=28.9). 
Furthermore, the difference in expression between heart (CT=31.2) and fetal heart 
1 5 tissue(CT-36.2) is significant in this panel. Thus, the expression of this gene could be used to 
distinguish bone marrow from the other samples in the panel. In addition, the expression of 
this gene could be used to distinguish adult heart tissue from fetal heart tissue. 
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The sggc draft bal86014_20000730 dal gene is also expressed in many tissues with 
metabolic function, including the heart, fetal and adult liver, skeletal muscle and adrenal 
gland. The protein encoded by the sggc draft bal 86014_20000730_dal gene is a lipase 
homolog and may be involved in the dynamic mobilization of fat in these tissues. Therefore, 
5 administration of this gene product or an agonist designed to it could enhance lipolysis and 
may act as an effective therapy against obesity and lipodystrophy. Conversely, an antagonist 
uf this gene product may be useful in the treatment of condition^ involving excessive 
depletion of fat reserves, such as cachexia. 

Pane! 1.3D Summary: Agl456/Ag2 1 32/Ag2444Three out of four experiments using 
10 different probe and primer sets show expression of the sggc_draft_bal86014_20000730_dal 
gene in bone marrow (CTs=33-34) and the lung (CT=32.4). The high expression in bone 
marrow is consistent with its expression seen in Panel 1 .2. Thus, the expression of this gene 
could be used to distinguish samples derived from bone marrow and lung from other tissues 
on this panel. Furthermore, expression of the sggcjdraft_bal86014_20000730_dal gene 
15 could be used to distinguish between adult and fetal lung tissue. 

Ag2059/Ag2446 Expression of the gene is low/undetectablc (Ct values >35) in all 
samples in Panel 1.3D (data not shown). 

Panel 2D Summary: Agl456 Three experiments with the same probe and primer 
produce results that are in excellent agreement, with highest expression of the 

20 sggc_d raf\_bal 8601 4_2 000073 Odal gene in normal lung tissue adjacent to a tumor 
(CTs=30-31). tn addition, the sggc_draft bal 86014_20000730_dal gene appears to be 
overexpressed in three pairs of normal lung tissue when compared to corresponding 
cancerous tissue. In addition, tour of nine kidney cancers show overexpression of this gene 
when compared to their respective normal adjacent tissue. Thus, the expression of this gene 

, 25 could be used to distinguish normal lung tissue from malignant lung tissue as well as 

malignant kidney from normal kidney. Moreover, therapeutic modulation of the expression of 
the sggc_draft_bal86014_20000730_dal gene or its gene product, through the use of small 
molecule drugs, antibodies or protein therapeutics may be effective in the treatment of kidney 
cancer or lung cancer. 

30 Panel 4D Summary: Agl456/Agl899/Ag2059/Ag2132 Multiple experiments with 

different probe and primer sets show highest expression of the 

sggcjdraft bal 8601 4_20000730_da1 gene in resting monocytes (CTs=29-32). The gene 
appears to be downregulated in these ceils following LPS treatment (CTs=32-34) and is not 



expressed at detectable levels in macrophages. The protein encoded by 
sggc draftbal 86014_20000730_dal gene is homologous to acidic lipases and may play a 
role in lipid metabolism, differentiation, and activities such as phagocytosis, of these ceils. 
Therefore, therapeutic modulation of the expression or function of the 
5 sggc_draft_bai86014_20000730_dal gene or its protein product, through the use protein 
therapeutics, could regulate monocyte tunction and/or differentiation. 

Conversely, modulation of the expression or activity of the putative protein encoded 
by this transcript by antibodies or small molecules can reduce or prevent the inflammatory 
symptoms associated with accumulation of monocytes observed in diseases such as asthma, 
10 allergies, inflammatory bowel disease, lupus erythematosus, or rheumatoid arthritis. 

B. CG51493-01/20708613 „ EXT1: MEGF/ Flamingo/ Cadherin-like (NOV2) 

Expression of gene CG 5 1493-0! was assessed using the primer-probe set Agl988, 
described in Table BA. Results of the RTQ-PCR runs are shown in Tables BB, BC, BD, BE, 
BF and BG. 

15 Table BA . Probe Name Ag 1988 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' - tcactgctatgtgcacatcaa-3 ' 


2517 


278 


Probe 


TET-5 1 -catcacagatgccaacactcatcgg-3 ' 


-TAMRA 


2538 


279 


Reverse 


5 ' -actgagtagtgggcactttgaa-3 1 


2570 


280 



Table BB . CNS_neurodegeneration_v 1.0 



Tissue Name 




ReL Exp.(%) Agl988, 
Run 207794916 


Tissue Name 


Rel. Exp.(%) Agl988, 
Run 207794916 


AD 1 Hippo 


9.9 


Control (Path) 3 j 
Temporal Ctx 


5.5 


AD 2 Hippo 


23.8 


Control (Path) 4 i 
Temporal Ctx 1 


28.7 


AD 3 Hippo 


7.2 


AD 1 Occipital Ctx j 


10.0 


AD 4 Hippo 


6.7 


AD 2 Occipital Ctx j 
(Missing) 


0.0 


AD 5 Hippo 


100.0 


AD 3 Occipital Ctx | 


5.8 


AD 6 Hippo 


32.3 


AD 4 Occipital Ctx \ 


24.5 


Control 2 Hippo 


27.7 


AD 5 Occipital Ctx j 


50.7 


Control 4 Hippo 


5.7 : 


AD 6 Occipital Ctx 


17.9 


Control (Path) 3 
Hippo 


3.5 


Control 1 Occipital j 

Ctx j 


2.0 


AD 1 Temporal Ctx 


19.2 


Control 2 Occipital j 


75.8 
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Jctx 




AD 2 Temporal Ctx 


jControl 3 Occipital 
283 jCtx 


16.7 


AO 1 Temnoral Ctx 


7.5 


Control 4 Occipital 
Ctx 


3.0 


AD 4 Temporal Ctx 


17.2 


Control (Path) 1 j 
Occipital Ctx 


90.1 


AD 5 In f Temporal 
Cu 


92.7 


Contiol (Path) 2 
Occipital Ctx 


8.7 


AD 5 Sup 
Temporal Ctx 


28.5 


Control (Path) 3 
Occipital Ctx 


2.2 


AD 6 Inf Temporal 
Ctx 


37.6 


Control (Path) 4 
Occipital Ctx 


14.7 


AD 6 Sup 
Temporal Ctx 


44.4 


Control 1 Parietal 
Ctx 


3.2 


Control 1 Temporal 
Ctx 


3.6 


Control 2 Parietal 
Ctx 


34.9 


Control 2 Temporal 
Ctx 


44.8 


Control 3 Parietal 
Ctx 


' 15.3 


Control 3 Temporal 
Ctx 


10.3 


Control (Path) 1 9Q j 
Parietal Ctx j 


Control 3 Temporal 

ICtx 


7.1 


Control (Path) 2 j 154 
Parietal Ctx j 


(Control (Path) 1 
Temporal Ctx 


74.7 


Control (Path) 3 3 3 
Parietal Ctx 


[Control (Path) 2 
[Temporal Ctx 


31.6 


Control (Path) 4 j 44 1 
Parietal Ctx j 



Table BC. Panel 1 .3D 



Tissue Name 


Rel. Exp.(%) 
Agl988 } Run 
147796787 \ 


Rel. Exp.(%) 
Agl988,Run 
148015671 ! 


Tissue Name 


Rel. Exp.(%) 
Agl988, Run 
147796787 


Rel. Exp.(%)l 
Ag1988, Run! 
148015671 


Liver 

adenocarcinoma 


7.3 


~ | - 

11.6 (Kidney (fetal) j 

; 


0.4 


0.1 


Pancreas 


0.2 


, , iRenal ca. 786- 

u So 


1.0 


2.5 


Pancreatic ca. 
CAPA1M 2 


2.9 


8.0 


Renal ca. 
A498 


16.5 


21.0 


Adrenal gland 


0.6 


0.7 


Renal ca. RXF 

393 


0.5 


0.7 


Thyroid 


0.0 


0.1 


Renal ca. 
ACHN 


18.0 


17.8 


Salivary gland 


0.0 




Renal ca. UO- 
31 


2.8 


4.2 


Pituitary gland 


15.9 


1 17.1 


Renal ca. TK- 


7.3 


16.5 
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10 j 






Brain (fetal) 


' 15.2 j 


17.2 


Liver 


0.0 j' 


0.0~ 


Rrain fwhole^ \ 


13.6 


224 [Liver (fetal) 1 


To 


0.4 






I iver ca. 






Brain (amygdala) 


9.5 


15.7 


(hepatoblast) 
HepG2 


11.6 

i 


18.9 


Brain (cerebellum) j 


11.0 


17.8 


Lung [ 


1.3 : f 


0.0 


Brain 

(hippocampus)* w 


15.1 


29.9 {Lung (fetal) j 


0.2 .; 


0.0 


Brain (substantia 
nigra) 


— — — — - 
0.5 




Lung ca. 
(small cell) ] 
LX-1 


25.0 


33.2 

--* - -'— 


Brain (thalamus) 


6.6 


10.0 


Lung ca. 
(small cell) j 
NCI-H69 


36.9 


62.4 








Lung ca. 


i 




Cerebral Cortex 


100.0 


100.0 


(s.cell var.) 
SHP-77 | 


32.8 


46.3 








[Lung ca. 






Spinal cord 


1.5 


1.4 

! 

\ 


i(large 
lcell)NCI . 
]H460 


0.0 

._ .... . 


1.4 

— • 


glio/astro U87-MG 


11.7 


19.9 

i 


ILungca. (non-j 3 4 
ism. cell) A549 \ 


6.9 


glio/astro 0-118- 
MG 


^ 1 1 


| 

77.9 

j 


(Lung ca. (non- 
Is.cell) NCI- 
;H23 


26.8 


43.5 


astrocytoma 

SW 1 /5J 


2.1 

1 


5.1 


jLung ca. (non- 
js.cell) HOP-62 


5.9 


11.7 


neuro*; met SK-N- 
AS 

. . >.<■* 


T 

j 

30.6 

\ 

5 

i 


37.1 


iLung ca. (non- 
js.cl) NCI- 
|H522 


12.0 

j 
=i 

i 

: 


26.2 


astrocytoma SF- 
539 


} Q 


7.9 

j 


jLung ca. 
((squam.) SW 
1900 


| 9.4 


18.0 


astrocytoma SNB- 
75 


l 58 2 

j 


1 82.4 


jLung ca. 
j(squam.) NC1- 
|H596 


17.6 

i 


25.2 


glioma SNB-19 


\ 5.4 

i 


\ 5.0 


(Mammary 
gland 


3 

0.4 


0.6 


glioma U251 


i 

3.0 


1 


(Breast ca.* 
i(pl.ef) MCF-7 


i 

j 4.4 


6.2 






1 


j Breast ca.* 






glioma SF-295 


30.4 


44.4 




(pi.ef) MDA- 
MB-231 


7.4 


j 8-2 


Heart (fetal) 


0.8 


0.5 




Breast ca.* 


21.9 


30.1 
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(pl.ef) T47D 






Heart 


0.0 


0.0 


Breast ca. BT- 
549 


14.1 


14.1 


Skeletal muscle 
(fetal) 


0.9 


2.2 


Breast ca. 
MDA-N 


14.2 


17.4 


Skeletal muscle*** 


0.0 


0.0 


Ovary 


0.8 


0.8 


Bone marrow 

L _ .„ 


0.0 


0.0 


Ovarian ca. 
OVCAR-3 


2.6 


4.2 


Thymus 


0 1 1 n? jOvarian ca. 

0.1 0.2 jovcAR-4 °- 4 


1.2 


Spleen 


0) 0 4 l 0varianca - 
jOVCAR-5 


7.0 


8.2 


Lymph node 


0.4 


0.7 


Ovarian ca. 
OVCAR-8 


33.7 


59.9 


Colorectal 


1.4 1.5 

j 


Ovarian ca. 
IGROV-1 


0.4 


1.1 


1 | 

Stomach 0.0 1.2 

! 1 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.4 


0.7 


Small intestine 


0.2 0.3 


Uterus 


0.1 


0.2 


Colon ca. SW480 


31.9 


45.7 


Placenta 


0.7 


1.1 


Colon ca.* 

SW620(SW480 

met) 


. 

11.0 


18.7 


Prostate 




0.0 


0.0 


Colon ca. HT29 


— ■ 

5 2 


10.6 


Prostate ca.* 
(bone met)PC- 

3 


2.0 


5.1 


Colon ca. HCT- 
116 


0.8 


2.8 [Testis 


4.5 


5.6 


Colon ca. CaCo-2 


40.1 

• 


[Melanoma 
lHs688(A).T 


,5 


3.9 


Colon ca. 
tissue(OD03866) 


7.7 


10.2 


Melanoma* 
(met) 

Hs688(B).T 


3.3 




f 

5.5 


Colon ca. HCC- 
2998 


32.3 


27.5 


Melanoma 
UACC-62 


0.1 




5.0 




Gastric ca.* (liver 
met)NCI-N87, 


5.9 


8.0 


Melanoma 
M14 


2.5 


4.8 


Bladder 


0.3 


0.6 


Melanoma 
LOX IMVI 


3.6 


11.3 


Trachea 


0.0 


0.4 


Melanoma* 
(met) SK- 
MEL-5 


3.8 

_ 


5.8 


Kidney 


0.0 


0.1 | Adipose 


0.2 


0.3 



Table BP . Panel 2D 
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Tissue Name 


Rel. Exp.(%) 
Agl988, Run 
148015699 


Rel. Exp.(%) 
Agl988, Run 
151268165 


Tissue Name 


Rel. Exp.(%) 
Agl988,Run 
148015699 


Rel. Exp.(%) 
Agl988, Run 
151268165 


Normal Colon 


5.1 


• 7.6 


Kidney 
Margin 
8120608 


j 

0.4 0.5 

ji 


CC Well to Mod 
Diff (OD038661 


12.7 


12.5 


Kidney 
Cancer 
8 1206 n 


■■ 

i 

1 .4 3 I.I 

j 


CC Margin 


0.7 


2.0 


Kidney 
Margin 
8120614 


1.6 


1.2 


CC Gr.2 

rectosigmoid 

(OD03868) 


7.1 


8.1 


Kidney 
Cancer 
9010320 


2.5 


1.1 


CC Margin 
(OD03868) 


0.6 


0.4 


Kidney 
Margin 
9010321 


1.1 


1.8 


CC Mod Diff 
(ODO3920) 


11.0 


7.9 


Normal Uterus 


1.7 


0.0 


CC Margin 
(ODO3920) 


6 0 
yj.yj 


2 8 


Uterus Cancer 
064011 


5.1 % j.j> 

I 


CC Gr.2 ascend 
colon 

(OD03921) 


40.1 


25.7 


Normal 
Thyroid 


0.2 0.5 

•i 


CC Margin 
(OD03921) 


0.8 


0.5 


Thyroid 

Cancer 

064010 


, 

2.3 2.1 

I 


CC from Partial 
Hepatectomy 
(ODO4309) 
Mets 


1.4 


1.3 


Thyroid 
Cancer 
A3021 52 


■i 

| 

2.0 1.1 

3 

I 
% 


T ,i vot Margin ■*■ 

(ODO4309) " 


0.2 


0.5 


Thyroid 
Margin 
A302153 


:? 
i 

2.5 j 1 .0 

1 


Colon mets to 
lung (OD04451- 
01) 


14.5 


11.8 


Normal Breast 


— r™ - 

4.1 3.5 

i 


Lung Margin 
(OD04451-02) 


2.1 


3.4 


Breast Cancer 
(OD045oo) 


5.7 3.2 


Normal Prostate 
6546-1 


0.9 


0.6 


Breast Cancer 
(OD04590-01) 


100.0 j 100.0 

1 


Prostate Cancer 
(OD04410) 


2.6 


2.4 


Breast Cancer 
Mets 

(OD04590-03) 


63.7 


56.3 


— ^ - , 

Prostate Margin j . 1 .7 


2.0 


Breast Cancer 


50.7 j 47.0 
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(OD04410) 






Metastasis 
(OD04655-05) 






Prostate Cancer 
(OD04720-01) 


1.6 


7 1 


Breast Cancer 
064006 


3.6 


3.4 


Prostate Margin 
(OD04720-02)«« 


1.2 


2.7 


Breast Cancer 
1024 


4.0 


7.1 


Normal Lung 
061010 


1.3 


1.4 


Breast Cancer 
9100266 


26.2 . 


27.2 


Lung Mei to 

Muscle 

(OD04286) 


5.7 


4.7 


Breast Margin 
9100265 


10.4 


7.4 


Muscle Margin 
(OD04286) 


0.2 


1.0 


Breast Cancer 
A209073 


6.4 


6.6 


Lung Malignant 
Cancer u \ 
(OD03126) 


28.1 


19.2 


Breast Margin 
A2090734 


2.4 


3-4 


Lung Margin 
(OD03126) 


2 1 


1.1 


Normal I ,i ver 


0.4 


0.3 


Lung Cancer 
(OD04404) 


2.9 


1.4 


Liver Cancer 
064003 


9.3 


8.0 


Lung Margin 
(OD04404) 


0i8 


0.7 


Liver Cancer 
1025 


1.1 




0.4 


Lung Cancer 
(OD04565) 


1.6 


1.5 


Liver Cancer 
1026 


1.6 


1.0 


Lung Margin 
(OD04565) 


2.3 


1.1 


Liver Cancer 
6004-T 


0.9 


0.5 


Lung Cancer 
(OD04237-01) 


12.9 


10.8 


Liver Tissue 
6004-N 


2.7 


3.2 


Lung Margin 
(OD04237-02) 


1.7 


0.9 


Liver Cancer 
6005-T 


0.5 


_ J: 5 __. 


Ocular Mel Met 
to Liver 
(ODO4310) 


0.7 


0.6 


Liver Tissue 
6005-N 


0.0 


0.3 


Liver Margin .-. 
(ODO4310) 


n n 


1 .u 


Normal 
Bladder 


3.2 3.7 


Melanoma Mets 
to Lung 
(OD04321) 


25.0 


16.2 


Bladder 
cancer 1 uz j 


6.2 


■ ~ ■ 

3.9 




1 iino IV/farcrin 
LAI II g, lVlcUi^MI 

(OD04321) 


1.3 


0.2 


Bladder 

Cancer 

A302173 


9.3 


6.1 


Normal Kidney 


2.3 


0.9 


Bladder 
Cancer 

(OD047I8-01) 


58:6 


41.2 


Kidney Ca, 
Nuclear grade 2 


9.7 


5.6 


Bladder 
Normal 


2.6 


0.4 



(OD04338) 






Adjacent 
(OD047 18-03) 


1 

i 


Kidney Margin 
(OD04338) 


0.8 


1.4 


Normal Ovary 


1.2 j 

...... ... 


0.5 


Kidney Ca 






Ovarian 


3 




(Nuclear grade „ r ~ 


1.3 


1.4 


Cancer 


1.7 j 


3.6 


|l/2 (OD04339) , 




- ■• • ••' 


064008 






I ' ; 

iKidnev Margin 
(OD04339) 


2.0 


0.5 


Ovarian 
Cancer 

(OD04768-07) 


14.1 


8.4 


Kidney Ca, . 
Clear cell type 
(OD04340) 


1.5 


0.9 


Ovary Margin 
(OD04768-08) 


| 

1.3 


0.6 


Kidney Margin 
(OD04340) 


0.8 


2.5 


Normal 
Stomach 


- o * 

.. i . 


J.J 


Kidney Ca, 
Nuclear grade 3 
(OD04348) 


1.0 


0.4 


V J CI v ) 1 1 IV V — - CI 1 1 ^ 1 

9060358 


j 

2.4 

- 4- 


2.2 


Kidney Margin j . 1 
(OD04348) 


1.4 


Stomach 

Margin 

9060359 


1 9 

j 


0.8 


Kidney Cancer 
(OD04622-01) 


0.5 

i 


0.5 


Gastric Cancer 
9060395 


I O.J) :| 

i 

i 


1 7 7 


Kidney Margin 
(OD04622-03) 


r— — — 

i 

0.0 

I 
1 


0.2 


Stomach 

Margin 

9060394 


6.9 

j 


3.7 


Kidney Cancer 


6.0 


4.5 


Gastric Cancer 


11.0 | 


12.7 


(OD04450-01) 


9060397 


Kidney Margin 
(OD04450-03) 


1.0 


0.8 


Stomach 

Margin 

9060396 


0.5 

i 


0.6 


Kidney Cancer' 
8120607 


2.2 

i 


3.8 


Gastric Cancer 
064005 


f" " "' 1 f-"' 

22.2 


15.5 


Table BE. Panel 3D 



Tissue Name 


Rel. Exp.(%) 
Agl988, Run 
170745547 


Tissue Name 


Rel. Exp.(%) 
Agl988, Run 
170745547 


Daoy- Medulloblastoma 


0.6 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


7.0 


TE671- 

Medulloblastoma 


0.7 


ES-2- Ovarian clear cell 
carcinoma 


0.5 


D283 Med- 
Medulloblastoma 


3.3 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.9 


PFSK-1- Primitive 
Neuroectodermal 


0.7 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.3 
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XF-498- CNS 


jMEG-01- Chronic 
1 .8 jmyelogenous leukemia 
j(megokaryoblast) 


I 0.3 

] 

1 


SNB-78- Glioma 1.1 jRaji- Burkitt's lymphoma 


| 0.5 


SF-268- Glioblastoma 


1 .6 jDaudi- Burkitt's lymphoma 


| 0.4 


T98G- Glioblastoma 


5.8 (U266- B-cell plasmacytoma 


j 1.6 


SK-N-SH- 

Neuroblaslouia 

(metastasis) 


4.8 jCA46- Burkitt's lymphoma 


j 

0.0 


SF-295- Glioblastoma 


3.0 


RL- non-Hodgkin's B-cell 
lymphoma 




0.0 


Cerebellum \ 8.1 


JMl- pre-B-cell lymphoma 


0.0 


Cerebellum 


5.4 


jJurkat- T cell leukemia 


0.2 


NCI-H292- 
Mucoepidermoid lung 
carcinoma 


4.0 


TF-1- Erythroleukemia 


1.3 


DMS-114- Small cell 
lung cancer 


1 

6.4 SHUT 78- T-cell lymphoma 


1 s 


DMS-79- Small cell lung 
cancer 


100.0 |U937 Histiocytic lymphoma 




NCI-H146- Small cell j " 
lung cancer 


KU-812- Myelogenous 
leukemia 


0.1 


NCT-H526- Small cell 
lung cancer 


17.0 


769-P- Clear cell renal 
carcinoma 


0.1 


NCI-N417- Small cell 
lung cancer 


4.3. 


Caki-2- Clear cell renal 
carcinoma 


0.3 


NCI-H82- Small cell 
lung cancer 


2.3 


SW 839- Clear cell renal 
carcinoma 


0.0 


NCI-H157- Squamous 
cell lung cancer 
(metastasis) 


1.4 


G401- Wilms' tumor 


0.5 


NCl-Hl 155- Large cell 
lung cancer 


17.3 


Hs766T- Pancreatic 
carcinoma (LN metastasis) 


3.0 


NCI-H 1299- Large cell 
lung cancer 


jCAPAN-1- Pancreatic 
3.7 (adenocarcinoma (liver 
jmetastasis) 


1.7 


NCI-H727- Lung 
carcinoid 


- n 1SU86.86- Pancreatic 
3.9 | . 0.4 
icarcinoma (liver metastasis) ! 


NCI-UMC-tl-Lung 
carcinoid 


^ g ]BxPC-3- Pancreatic 
(adenocarcinoma 


2.2 


LX- 1 - Small cell lung 
cancer 


2 g jHPAC- Pancreatic 
^adenocarcinoma 

- - i . . : i 


3.5 


Colo-205- Colon cancer 


A , (MIA PaCa-2- Pancreatic 
0.6 ! 

icarcinoma 


0.4 


KM 12- Colon cancer 


0.9 jCFPAC-1- Pancreatic ductal : 


0.4 
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KM20L2- Colon cancer 


1.2 s; 


^ANC-l- Pancreatic 

_<LM 11 1C 1 1U IvJ LlLlV^lcll V^Cll \~> l \ y\Ji 1 1« 


1.6 


NC1-H716- Colon cancer | 


21.8 ( 


r24- Bladder carcinma 
^transitional cell) 


2.0 


SW-48- Colon ■ 
adenocarcinoma.: 


0.9 


i 

5637- Bladder carcinoma 


1.8 


SW1 116- Colon 
adenocarcinoma" 


0.3 


- - — — — - - — — i 

HT- 1 1 97- Bladder carcinoma 1 


0.0 


LS174T- Colon 
adenocarcinoma 


llJM-UC-3- Bladder carcinma 1 
{(transitional cell) 


0.3 


SW-948- Colon -r 
adenocarcinoma 


0.0 |A204- Rhabdomyosarcoma 


4.8 


lSW-480- Colon 
adenocarcinoma 5 *-- 


1.6 SHI'- 1080- Fibrosarcoma 


1.6 


NCI-SNU-5- Gastric 
carcinoma 


2.2 


MG-63- Osteosarcoma 


0.1 


KATO III- Gastric 
carcinoma 


5.3 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


8.5 


[NCl-oiN u- 1 o- oastnc 
carcinoma 


0.2 


SJRH30- 

Rhabdomyosarcoma (met to 
bone marrow) 


J 0.5 

i . . 1' 


NCI-SNU-1- Gastric 
carcinoma 


4.2 


A431- Epidermoid carcinoma 


J 0.0 


RF-1- Gastric 
jadenocarcinoma 


0.0 


WM266-4- Melanoma 


j 3, ' 


RF-48- Gastric 
adenocarcinoma 


0.3 


DU 145- Prostate carcinoma 
i(brain metastasis) 


0.0 


MKN-45- Gastric 
carcinoma 


]MDA-MB-468- Breast Q Q 
jadenocarcinoma 


NCT-N87- Gastric 
carcinoma 


jSCC-4- Squamous cell 
Scarcinoma of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


ISCC-9- Squamous cell 
1 {carcinoma of tongue 


0.0 

A 


RL95-2- Uterine 
carcinoma 


0.5 


SCC- 15- Squamous cell 
carcinoma of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


1.5 


CAL27- Squamous cell 
carcinoma of tongue 


| 0.1 


Table BF. Panel 4D 


Tissue Name 


Rel. Exp.(%) 
Agl988, Run 
152701692 


Tissue Name 


Rel. Exp.(%) 
Agl988, Run 
152701692 


Secondary Thl act 


2.1 


HU VEC IL-1 beta 


0.0 


Secondary Th2 act 


3.6 


HUVEC TFN gamma 


0.0 
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Secondary Tr J act 


3 3 jHUVEC TNF alpha + 1FN 
j gam ma 


0.3 


Secondary Thl rest 


LO jHUVEC TNF alpha + IL4 

' ; ~ _ .... J r ^ . ; — 


1.2 


Secondary 1 h2 rest 


0.2 JHUVEC IL-1 1 


0.0 


Secondary Trl rest 


0 4 jLung Microvascular EC 

inone 


1.9 


Primary Thl act 


. a ;l ung Microvascular EC 
jTNFalpha + IL-1 beta 


1.5 


Primary Th2 act 


^ 4 ^Microvascular Dermal EC 
Inone 


0.8 


Primary Trl act 


i r • t ■ — — ■ - =- 

. <. jMicrosvasular Derma! EC 

1 " (TNFalpha f I L- 1 beta 


1 .6 


Primary Thi rest 


^ ~ (Bronchial epithelium 
)TNFalpha + ILlbeta 


0.4 


1 

Primary Th2 rest | 1.1 

.. ! 


Small airway epithelium 
none 


0.0 


i i — — 

Primary Trl rest 2.1 


Small airway epithelium 
TNFalpha + IL-1 beta 


7.4 


CD45RA CD4 ! 
lymphocyte act ] 


Coronery artery SMC rest 


3.4 


CD45ROCD4 S 

1 ? 3 
lymphocyte act j 


Coronery artery SMC 
TNFalpha-f-lL-Ibeta 


1.4 


CD8 lymphocyte act | 3.7 


Astrocytes rest 


7.6 


Secondary CD8 
lymphocyte rest 


Astrocytes TNFalpha + 
IL-1 beta 


2 3 


Secondary CD8 

lymphocyte act j ' 


KU-812 (Basophil) rest 


1 .7 


CD4 lymphocyte none j 1.4 |KU-8 12 (Basophil) 

iPMA/ionomycin 


6.0 


2ryThl/Th2/Trl anti- 
CD95CH11 **■ 


2 q {CCD 1 1 06 (Keratinocytes) 

{none 


9.5 


LAK cells rest 


Q g (CCD 1106 (Keratinocytes) 
}TNFalpha + IL-1 beta 


2.4 


LAK cells IL-2 


3.9 jLiver cirrhosis 




LAK cells IL-2+1L-12 


2.2 (Lupus kidney 


u.u 


LAK cells IL-2+IFN 
gamma 


5 9 JNCI-H292 none 

j 


65.5 


LAK cells IL-2+ IL-18 


5.4 jNCI-H292 1L-4 


92.7 


LAK cells 
PMA/ionomycin 


2.6 


NCI-H292 IL-9 


100.0 


NK Cells IL-2 rest 


2.7 


NCI-H292 IL-1 3 


.53.2 


Two Way MLR 3 day 


1.8 


NCI-H292 IFN gamma 


48.0 


Two Way MLR 5 day 


1.6 


HPAEC none 


0.0 


Two Way MLR 7 day 


3.4 


HPAEC TNF alpha + IL-1 


1.1 
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beta 




PBMC rest 


1.5 


jLung fibroblast none 


3.7 


PBMC PWM 


4.4 


jLung fibroblast TNF alpha 
1+ IL-1 beta 


2.7 


PBMC PHA-L 


2.3 


jLung fibroblast IL-4 


7.6 


Ramos (B ce!l)'none 


18.3 


jLung fibroblast IL 9 


7. 7 


Ramos (B cell) 
lonomycin 

B lymphocytes PWM 


88.3 
14.1 

i .„„„. ... 


i 

jLung fibroblast U -13 

jLung fibroblast 1FN 
Igamma 


3.2 
3.9 


B lymphocytes CD40L 
and IL-4 


! 3 6 


{Dermal fibroblast 

1CCD1070 rest 

„ { . ........ 


3.1 


EOL-1 dbcAMP 


1 6 7 

i 


] Dermal fibroblast 
ICCD 1070 TNF alpha 


8.0 


EOL-1 dbcAMP 
PMA/ionomycin 


•s 

13.0 

j 


(Dermal fibroblast 

3 f-y y~i f— v 1 AHA 11 1 1 _ j 

CCD 1070 IL-1 beta 


5.9 


Dendritic cells none 


1.0 

i 


iDermal fibroblast IhN 

i fret r\i ty* a 
Jgdillllla 


1.2 


Dendritic cells LPS 


I n i 


^P^rm^l flhrohlnQt Tl -4 
lLyCllIld.1 llUIUUlaol l U t 


1.9 


Dendritic cells anti- 
CD40 


1 ' 

1.0 


jlBD Colitis 2 


A 1 

0.1 


Monocytes rest 




JlBD Crohn's 


0.0 


Monocytes LPS 


i Li 


jColon 


6.4 


Macrophages rest 


I 0.8 


JLung 


3.7 


Macrophages LPS 


0.0 


(Thymus 


1.2 


HUVECnone 


0.2 


iKidney 


1.9 


HUVEC starved 


0.4 


■ ! ■ 





Table BG. Panel CNS_1 



[ Tissue Name ! ™. Exp.(%) Agl98* 
Tissue Name j Run t7162 8544 


Tissue Name 


Rel. Exp.(%) Agl988, 
Run 171628544 


BA4 Control 


18.7 


BA17PSP 




25.5 


BA4 Control2 


40.3 


BA17PSP2 


16.6 


BA4 

Alzheimer's2 


11.9 

: 
! 


Sub Nigra Control 

: 


11.3 


BA4 Parkinson's 


34.4 


Sub Nigra Control2 


17.1 


BA4 

Parkinson's2 


84.1 


Sub Nigra 
Alzheimer's2 


6.1 


BA4 

Huntington's 


26.1 


Sub Nigra 
Parkinson's2 


23.3 


BA4 

Huntington's2 


12.7 


Sub Nigra 
Huntington's 


34.2 


BA4 PSP 


4.7 


Sub Nigra 
Huntington's2 


17.1 
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BA4 PSP2 { 


15.9 


Sub Nigra PS P2 


5.1 






Sub Nigra 
Depression 


2J 


BA4 

Depression2 


4.7 


Sub Nigra 
Depression2 


7.7 


RA7 Ton r ml 


61.6 


Glob Palladus 
Control 


6.8 


'r— -1 

RA7 Control? 


26.2 


Glob Palladus 
Conirol2 j 


6.1 


BA7 

Alzheimer's2 


13.3 


(Glob Palladus 
(Alzheimer's 


8.8 


R A 7 T^'i rL r i ii caii'q '■ 
L>r\ / r £ll i\l 1 1 jUU j 


18.8 




Glob Palladus 
Alzheimer's2 


3 8 


BA7 

Parkinson's2 


62.9 


(Glob Palladus 
{Parkinson's 


57.4 


BA7 

Huntington's 


66.9 




Glob Palladus 
Parkinson's2 


8.2 


BA7 

Huntington's2 


54.7 




Glob Palladus PSP 


1.7 


BA7 PSP 


43.8 




Glob Palladus PSP2 


3.9 


BA7PSP2 


30.4 


(Glob Palladus 
(Depression 


3.8 


BA7 Depression 


13.6 


(Temp Pole Control 


10.5 


BA9 Control 


19.3 




Temp Pole Control2 


45.1 


RAO Cnntrn)! 


100.0 


(Temp Pole 
(Alzheimer's 


J .VJ 


\D/\y /AlZIlCIIIlCI o 


9.5 


Temp Pofe 
Alzheimer's2 


• 7 6 


BA9 

Alzheimer's2 


17.1 


Temp Pole 
Parkinson's 


16 9 


RAQ Parkinson's 


27.2 




Temp Pole 
Parkinson's2 


32.5 


BA9 

Parkinson's2 


62.0 


{Temp Pole 
jHuntington's 


37.6 


BA9 

Huntington's 


37.9 




Temp Pole PSP 


2.9 


BA9 

Huntington's2 .... 


19.3 




Temp Pole PSP2 

i 


13.1 


BA9 PSP 


11.0 


|Temp Pole 
]Depression2 


11.7 


BA9 PSP2 


9.3 


jCing Gyr Control 


53.2 


BA9 Depression 


9.4 


|Cing Gyr Control 


40.1 


BA9 

Depression2 


15.0 


jCing Gyr 
lAlzheimer's 


12.1 



311 



. A, %;i D B »tel S ,» ,± U ,1. !!::;* flJ *> 



BA17 Control 


43.8 


JCing Gyr 
|Alzheimer's2 


O.J 


BA 17 Control2 


70.7 


ICing Gyr 
[Parkinson's 


97 S 


BA17 

Aizheimer's2 


15.7 


[Cing Gyr 
|Parkinson's2 


IS 4 


BA17 
Parkinson's 


40.6 


ICing Gyr 
jHuntington's 


^7 f\ 
j 1 .o 


BA17 

Parkinson's2 


72.2 


Cing Gyr 
|Huntington's2 


?S S 

Z. J . J 


BA17 

Huntington's 


42.0 


Cing Gyr PSP 


14.3 


BA17 

Huntington's2 


24.8 


ICing Gyr PSP2 


4.8 


BA17 
Depression 


9.4 


jCing Gyr Depression 

i 


14.0 


BA17 

Depression2 


33.4 


jCing Gyr 
|Depression2 


12.! 



CNS neurodegeneration vl.O Summary: Agl988 The CG51493-01 gene is 
expressed most highly in the cerebral cortex, and exhibits brain preferential expression. No 
specific association is notable between gene expression level and Alzheimer's disease in 
CNS_neurodegeneration_vl.0 panel. Please see Panel 1 .3 D for discussion of potential utility 



5 of this gene in the central nervous system. 

Panel L3D Summary: Agl988 Two experiments with the same probe and primer 
produce results that are in excellent agreement, with highest expression of the CG5 1493-01 
gene in the cerebral cortex (CTs=27-29). This peak expression of the gene in the cerebral 
cortex, combined with a dendritic field-defining function for flamingo, suggests that the 

10 flamingo homolog encoded by this gene may control dendritic field formation in the brain. 
Dendritic degeneration is a prominent feature of Alzheimer's disease. Since flamingo acts as 
an inhibitory molecule in the expansion of dendritic fields, targeting this gene product with 
inhibitory small molecules or antibodies may foster neurite outgrowth by interfering with this 
endogenous neurite outgrowth inhibitor. Thus, this may be useful in treating the pathological 

1 5 neurite degeneration of Alzheimer's disease or other neurodegenerative diseases. 

Among tissues with metabolic function, this gene is moderately expressed in the 
pituitary (CTs=30) and fetal skeletal muscle (CTs=34). Furthermore, this gene is expressed at 
much higher levels in fetal skeletal muscle than in adult skeletal muscle (CTs=40) and thus 
could potentially be used to differentiate between the two sources of the tissue. 
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This putative protein has a domain found in the extracellular part of some hormone 
receptors including the calcitonin receptor, corticotropin releasing factor receptor I, diuretic 
hormone receptor, glucagon-Iike peptide 1 receptor, and parathyroid hormone peptide 
receptor. Thus,asa potential G-protein coupled receptor, this gene product may be a small 
5 molecule drug target for the treatment of diseases that involve the pituitary gland, including 
endocrine dysfunctions, diabetes, obesity, and growth and reproductive disorders. 

Overall, there is a predominant expression pattern associated with cancer cell lines, 
when compared to normal adult tissues. Evidence for this are the clusters of expression of this 
gene in lung, renal, prostate and melanoma cell lines. This data suggest that the expression of 
10 this gene might be associated with these forms of cancer and thus, therapeutic modulation of 
this gene might be of use in the treatment of these cancers 

Panel 2D Summary: Agl988 The expression of the CG51493-01 is highest in breast , 
cancer (CTs=28-29) in two experiments with the same probe and primer set. colon, breast and 
bladder cancers express this gene at a higher level than the normal adjacent tissue. These data 
1 5 indicate that the expression of this gene might be associated with these forms of cancer and 

could be used as a diagnostic marker. Furthermore, therapeutic modulation of this gene might ^ 
be of use in the treatment of these cancers. 

Panel 3D Summary: Agl988 The CG5 1 493-01 gene is widely expressed in the 
cancer cell lines on this panel including colon, lung, gastric, brain, uterine, pancreatic and 
20 some sarcoma cell lines. This suggests that expression of this gene is potentially useful for 

cell growth and proliferation and that expression of this gene might be associated with these * 
cancer tissues Thus, expression of this gene could potentially be used as a diagnostic marker 
and therapeutic modulation of this gene might be of use in the treatment of cancer. 

Panel 4D Summary: Ag 1988 The expression of the CG5 1493-01 transcript is 
25 moderate in the pulmonary muco-epidermoid cell line NCI-H292 and is up-regulated by IL-4 
and IL-9 treatment (CTs= 29.5). Both cytokines have been reported to induce mucin gene 
expression in this cell line and therefore have been postulated to contribute to the 
pathogenesis of chronic obstructive pulmonary disease, emphysema and asthma. This 
transcript encodes for a protocadherin flamingo I like molecule, which belongs to the 
30 cadherin family. Members of the cadherin family play an important role in specific cell-cell 
adhesion events. Thus, modulation of the expression levels or functionality of this putative 
protein through the application of antibodies or small molecules may reduce or eliminate 
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symptoms caused by inflammation in lung epithelia in chronic obstructive pulmonary 
disease, asthma, allergy, and emphysema. 

This transcript is also moderately expressed in activated Ramos B cells and at a lower 
but still significant level in normal activated B cells. This suggests that therapeutics designed 
5 against this putative protein may reduce or prevent the accumulation of B cells in inflammed 
tissues and therefore be useful for the treatment of rheumatoid arthritis and lupus. 

Panel CNS1 Summary: Agl988 This panel confirms expression of this gene in the 
brain. See Panel 1 .3D for discussion of utility of this gene in the central nervous system, 

C. CG55806-01: Human Factor IX (NOV3) 

10 Expression of gene CG55806-01 was assessed using the primer-probe set Ag2613, 

described in Table CA. Results of the RTQ-PCR runs are shown in Tables CB, CC and CD. 

Table CA . Probe Name Ag2613 



Primers] Sequences 


Start Position 


SEQ II) NO 


Forward|5 ' -agccacatgLct Legate taca- 3 ' 


937 


281 


Probe |TET-5' -acaacatgL LcLgLgc tggc LtccaL-3 ' -TAMRA : 


975 


262 


ReversejS ' - cccactatctccttgacatgaa- 3 ' 


1015 


283 



Table CB. Panel 1 .3D 



Tissue Name 


Rel. Exp.(%) 
Ag2613, Run 
165672326 


Tissue Name 


Rel. Exp.(%) 
Ag2613, Run 
165672326 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


10.7 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPAN 
2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


) 0.0 


Thyroid 


0.0 


Renal ca. ACIIN 


r o.o ~~ 


Salivary gland 


0.0 


Renal ca. UO-3 1 


0.0 


Pituitary gland 


0.0 


Renal ca, TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


100.0 


Brain (whole) 


0.0 


Liver (fetal) 


76.3 


Brain (amygdala) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


0.0 


Brain (hippocampus) 


0.0 


Lung (fetal) 


0.0 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) 
LX-1 


0.0 
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Brain (thalamus) 


o.o 1 


— ^ — ~ - 

Lung ca (small cell) j 

MCI-H69 


0.0 




Cerebral Cortex 


0.0 


Lung ca. (s.cell var.) j 

3HP-77 I 

... .. — — ^^.^.^^ 


0.3 




Spinal cord 


0.0 


Lung ca. (large 
3ell)NCl-H460 


0.0 




glio/asLi u US7-MG 


0.0 


Lung ca. (non-sm. ! 
cell) A549 j 


0.0 




glio/astroU-118-MG 


0.0 


Lung ca. (noii-s.ccU) j 
NCI-H23 j 


0.0 




astrocytoma SW1 783 


0.0 


Lung ca. (non-s.cell) j 
HOP-62 j 


0.0 




neuro*; met SK-N-AS 


0.0 


Lung ca. (non-s.cl) J 
NC1-H522 


0.0 




astrocytoma SF-539 j 


0.0 


Lung ca. (squam.) 
SW 900 j 


0.0 




lastrocytoma SNB-75 

U- — — - 


0.0 


Lung ca. (squam.) t 
NCI-H596 


0.0 




glioma oiND-iy 




N/Iammarv Q land 


0.0 




glioma U251 


0.0 


Breast ca.* (pl.ef) j 
MCF-7 ! 


0.0 




glioma SF-295 


0.0 


Breast ca.* (pl.et) j 
MDA-MB-231 


u.z 




Heart (fetal) 


0.0 

i 


Breast ca.* (pl.ef) 
T47D 


U.0 




Heart 


0.0 


Breast ca. B 1-549 j 


0.0 




Skeletal muscle (fetal) 


0.0 


Breast ca. MDA-N 


0.0 




^keieiai muscit 


0 0 


Ovary 


0.0 




Bone marrow 


0.0 


Ovarian ca. 
OVCAR-3 


0.0 




Thymus 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 




Spleen 


0.0 


Ovarian ca. 
OVCAR-5 5 


0.0 




Lymph node 


0.0 


Ovarian ca. 
OVCAR-8 


0.0 




Colorectal 


0.0 


Ovarian ca. IGROV- j 

1 1 


0.0 




Stomach 


0.0 


Ovarian ca.* 
(ascites) SK-OV-3 j 


0.0 




Small intestine 


0.0 


Uterus I 


0.0 




Colon ca. SW480 


0.0 


Placenta \ 


0.0 




Colon ca.* 
SW620(SW480 met) 


0.0 


1 

Prostate 


0.0 
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Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met)PC-3 


0.0 


Colon ca. HCT-1 16 


0.0 


Testis 


0.0 


Colon ca. CaCo-2 


0.0 


Melanoma 
:Hs688(A).T 


- - 

0.0 


Colon ca. 
tissue(OD03866) 


0.0 


Melanoma* (met) 
Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC- j 

62 j 

~ , .^4 _ — 


Gastric ca.* (liver met) 
NCT-N87 


0.0 


1 

Melanoma M 14 j 0.0 


Bladder 


0.0 


Melanoma LOX 
IMVI 




0.0 


Trachea 


0.0 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.0 


Table CC. Panel 2.2 


Tissue Name 


I Rel. Exp.(%) | 

j Ag2613, Run Tissue Name 

| 175128272 j 


Rel. Exp.(%) 
Ag2613, Run 
175128272 


Normal Colon 


n 4 jKidney Margin 
|(OD04348) 


0.0 


Colon cancer 
(OD06064) 


0.0 

.; 


Kidney malignant 
cancer (OD06204B) 


0.0 


Colon Margin 
(OD06064) 


0.0 


Kidney normal adjacent 
tissue (OD06204E) 


0.0 


Colon cancer 
(OD06159) 


0.0 


Kidney Cancer 
(OD04450-01) 


0.0 


Colon Margin 
(OD06159) 


0.0 


Kidney Margin 
(OD04450-03) 


0.0 


Colon cancer 
(OD06297-04) 


0.0 


Kidney Cancer 
8120613 


0.0 


Colon Margin 
(OD06297-015) 


0.0 


Kidney Margin 
8120614 


0.0 


CC Gr.2 ascend colon 
(OD03921) 


0.0 


Kidney Cancer 
9010320 


0.0 


CC Margin (OD03921) 


0.0 


Kidney Margin 
9010321 


0.0 


Colon cancer metastasis 
(OD06104) 


0.0 


Kidney Cancer 
8120607 


0.0 


Lung Margin 
(OD06104) 


0.0 


Kidney Margin 
8120608 


0.0 


Colon mets to lung 
(OD04451-01) 


0.1 


Normal Uterus 


0.1 
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Lung Margin 
(OD04451-02) 


0.0 


Uterine Cancer 06401 1 


0.0 


Normal Prostate 


0.0 


Normal Thyroid 


0.0 


Prostate Cancer 
(OD04410) 


0.0 


Thyroid Cancer 064010 


0.0 


Prostate Margin 
(OD()4410) 


0.0 


Thyroid Cancer 
A302152 


0.0 


Normal Ovary 


00 


Thyroid Margin 

A302153 


0.0 


Ovarian cancer 
(OD06283-03) 


0.0 


Normal Breast 


0.0 


Ovarian Margin 
(OD06283-07) 


0.0 


Breast Cancer 
(OD04566) 


1.5 


Ovarian Cancer 064008 


2 1 


Breast Cancer 1 024 


0.0 


Ovarian cancer 
(OD06145) 


1.0 


Breast Cancer 
(OD04590-01) 


0.2 


Ovarian Margin 
(OD06145) 


0.2 


Breast Cancer Mets 
(OD04590-03) 


0.0 


Ovarian cancer 
(OD06455-03) 


0.0 


Breast Cancer 
Metastasis (OD04655- 
05) 


0.0 


Ovarian Margin 
(OD06455-07) 


0.0 JBreast Cancer 064006 


0.1 


Normal Lung 


0.2 (Breast Cancer 9 100266 


0.0 


Invasive poor cliff, lung i - - L . , . _ 

adeno (ODO4945-0I j 0 0 | Breast Mar S in 9100265 


0.0 


(OIXM^5-03) 00 jBreast Cancer A209073 


0.0 


Lung Malignant Cancer 
(OD03126) 


0.0 


Breast Margin 
A2090734 


0.0 


Lung Margin . 
(OD03126) 


.. jBreast cancer 
|(()l)06083) 


0.0 


Lung Cancer 
(OD050I4A) . 


q q jBreast cancer node 

jmetastasis (OD06083) 


0.0 


Lung Margin 
(OD05014B) 


0.4 

,„ ! 


Normal Liver 


100.0 


Lung cancer (OD06081) 


o.o 


Liver Cancer 1026 


1.9 

60.3 


Lung Margin 
(OD06081) 


0.0 


Liver Cancer 1025 


Lung Cancer 
(OD04237-01) 


0.0 


Liver Cancer 6004-T 


42.6 


Lung Margin 
(OD04237-02) 


0.0 


Liver Tissue 6004-N 


1.4 


Ocular Melanoma 
Metastasis 


0.0 


Liver Cancer 6005-T 


3.3 
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Ocular Melanoma 
Margin (Liver) 


51.4 


Liver Tissue 6005-N 


33.7 


Melanoma Metastasis 


0.0 


Liver Cancer 064003 


59.0 


Melanoma Margin 
(Lung) 


0.0 


Normal Bladder 


0.0 


Normal Kidney 


0.0 


Bladder Cancer 1 023 


0.0 


Kidney Ca ? Nuclear 
grade2(OD04338) 


'Bladder Cancer 
°"° |a302173 


0.0 


Kidney Margin 
(OD04338) 


0.0 


Normal Stomach 


0.1 


Kidney Ca Nuclear 
grade 1/2 (OD04339) 


jGastric Cancer 
(9060397 


0.0 


Kidney Margin 
(OD04339) 


0.0 


Stomach Margin 
90603% 


0.0 


Kidney Ca, Clear cell 
type (OD04340) 


0.0 


Gastric Cancer 
9060395 


0.2 


Kidney Margin 
(OD04340) 


0.0 


Stomach Margin 
9060394 


0.0 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.0 


Gastric Cancer 064005 j 


0.0 


Table CD. Panel 4D 


Tissue Name 


Rel. Exp.(%) 

Ag2613, Run Tissue Name 
164399517 


Rel. Exp.(%) 
Ag2613, Run 
164399517 


Secondary Th 1 act 


0.0 HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 jHUVECTFN gamma 


0.0 


Secondary Trl act 


Q Q jHUVEC TNF alpha + IFN 

jgamma 


0.0 


Secondary Thl rest 


0.0 (HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 (HUVEC T L- 1 1 


0.0 


Secondary Trl rest 


p q |Lung Microvascular EC 
(none 


0.0 


Primary Thl act 


jLung Microvascular EC 
0,0 jTNFalpha + fL-lbeta 


0.0 


Primary Th2 act 


q q {Microvascular Dermal EC 
jnone 


0.0 


Primary Trl act 


(Microsvasular Dermal EC 
JTNFalpha + lL-lbeta 


0.0 


Primary Thl rest 


n (Bronchial epithelium 
jTNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


K 

0.0 

r 


>mall airway epithelium 
lone 


0.0 


Primary Trl rest 


6.0 t s 


>mall airway epithelium 


0.0 
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TNFalpha + IL-lbeta 




CD45RA CD4 
lymphocyte act 


\ 

0.0 (Coronery artery SMC rest 


0.0 


CD45RO CD4 
lymphocyte act 


n A jCoronery artery SMC 
jTNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 


0.0 (Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


\ 0.0 

„ _ 


Astrocytes TNFalpha A ~ 
IL-lbeta 


0.0 


Secondary CD 8 
lymphocyte act 


0.0 jKU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0Q jKU -812 (Basophil) 
\ PMA/ionomycin 


0.0 


2ry Thl/Th2/Trl_anti- 
pnos rij 1 1 


Q Q JCCD1 1 06 (Keratinocytes) 
Inone 


0.0 


LAK cells rest 


n n iCCDl 1 06 (Keratinocytes) 
|TNFa!pha + IL-lbeta 


0.0 


1 A IS nP .\\e IT O 

I rv CetlS IJL-Z 


0.0 


Liver cirrhosis 


1 AA A 


CeilS iL-Z+lJL-JZ 


0.0 


Lupus kidney 


A A 

0.0 


LAis. ceils lL-ZiMrlN 
gamma 


0.0 JNCT-H292 none 


0.0 


LAK cells IL-2+IL-18 


0.0 INCI-H292 IL-4 




JLArv cells 

PMA/ionomycin 


— | - , = __ 

0.0 (NCI-H292 TL-9 

i 


0.0 


NK Cells 1L-2 rest 


0.0 (NCI-H292 TL-13 


0.0 


i wo way MLK 3 ciay 


0.0 INCI-H292 I FN gamma 


0.0 


i wo w ay JviLK j uay 


0.0 IHPAEC none 


A A 

0.0 


Two Way MLR 7 day 


0.0 [ 


HPAEC TNF alpha + IL-1 
beta 


0.0 


r Divi^ rest 


0.0 

„ ,,,,, . .. . .: 


Lung fibroblast none 


n a 

u.u 


PBMC PWM 


0 0 iLung fibroblast TNF alpha 
1+ IL-lbeta 


0.0 


PBMC PHA-L 


0.0 Lung fibroblast IL-4 


0.0 


Ramos (B cell^none 


0.0 (Lung fibroblast IL-9 


0.0 


Ramos (B cell) 
ionomycin 


% 

0.0 ILung fibroblast IL-1 3 


0.0 


B lymphocytes PWM 

<, ... „ 


A q iLung fibroblast IFN 
(gamma 


0.0 


t> lymphocytes CD4UL 
andIL-4 


AA (Dermal fibroblast 
]CCD 1070 rest 


0.0 


EOL-1 dbcAMP 


A A i Dermal fibroblast 

jCCD 1070 TNF alpha 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


A A IDermal fibroblast 
jCCD 1070 IL-1 beta 


0.0 


Dendritic cells none 


0.0 IDermal fibroblast IFN 


0.0 
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i 


gamma 




Dendritic cells LPS 


0.0 


Dermal fibroblast fl -4 


0.0 


Dendritic cells anti- 
CD40 


0.0 


| "'" 

jIBD Colms 2 


0.0 


Monocytes rest 


0.0 


I BD Crohn's 


0.0 


Monocytes LPS 


0.0 


(Colon 


0.0 


Macrophages rest 


0.0 




1.0 


Macrophages LPS 


0.0 


IThvmus 


0.0 


HUVECnone 


0.0 


IKidncy 


0.0 


HUVEC starved 


0.0 


— . — ^ , — 





10 



15 



Panel 1.3D Summary: Ag2613 Expression of the CG55806-0.1 gene is limited to the 
liver and fetal kidney samples on this panel(CTs=27-3 1 ). This gene encodes a protein that is 
homologous to factor IX. The secreted form of the protein may be present in the circulatory 
sysytem and exhibit effects that are unrelated to the site of synthesis. Based on the expression 
profile of this gene, expression of this gene could be used to differentiate between liver 
derived tissue and other tissues. Furthermore, therapeutic modulation of the expression or 
function of this gene product may be effective in correcting the alterations to coagulation 
system seen in hemophilia and other liver related disease. 

Panel 2.2 Summary: Ag2613 Expression of the CG55806-01 gene is highest in 
samples derived from liver (CT-27.9), a result that is consistent with the results seen in Panel 
1.3D. Therefore, expression of this gene could be used to differentiate between normal 
sections of liver as compared to tumors that are secondary metastases from other sites (such 
as melanoma). 

Panel 4D Summary: Ag26 1 3 t he CG55806-0 1 transcript is highly expressed in 
cirrhotic liver tissue (CT=27.8). This liver specific expression is also seen in the previous 
panels, suggesting that this transcript or the protein it encodes could be used as a diagnostic 
marker for liver tissue. 



D. CG55936-01: Carbonic Anhydrase IV precursor (NOV4) 

Expression of gene CG55936-01 was assessed using the primer-probe set Agl677, 
20 described in Table DA. Results of the RTQ-PCR runs are shown in Tables DB, DC, DD, DE 
and DF. 

Table DA . Probe Name Agl 677 



Primers 



Sequences 



Start PositionjSEQ ID NO 
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|Forward|5 ' - cccatt cagct t cacagaga - 3 ■ 1 


260 


284 


j Probe |tET 5 ' - cagatcc tggcat tctc t cagaagctg 3 » -TAMRAj 


232 


285 


jReversej5 ' -atgctcactgtctgtecctcgt- 3 ' j 


203 


286 



Table DB . CNSneurodegenerationvl .0 



Tissue Name 
AD 1 Hippo 


Rel. Exp.(%) Agl677, 
Run 209733901 


Tissue Name 


[ Rel. Exp.(%) Agl677, 
Run 209733901 


9.9 

i 


Control (Path) 3 
Temporal Ctx 


8.2 


AD 2 Hippo 


16.7 


Control (Path) 4 
Temporal Ctx 


AD 3 Hippo 


I " 53 - 


AD 1 Occipital Ctx \ 14.4 


AD 4 Hippo 


26.2 


AD 2 Occipital Ctx j 

(Missing) | Z ' 5 


AD 5 Hippo - 


f 40.6 


AD 3 Occipital Ctx \ 5.9 


AD 6 Hippo 


15.6 


AD 4 Occipital Ctx | 48.6 


Control 2 Hippo 


19.9 


AD 5 Occipital Ctx j 20.3 


Control 4 Hippo 


21.8 


AD 6 Occipital Ctx 


I 19.3 


Control (Path) 3 
Hippo 


8.5 


Control 1 Occipital 
Ctx 


11.4 


AD 1 Temporal Ctx 


8.7 


Control 2 Occipital 
Ctx 


25.7 


|AD 2 Temporal Ctx 


75.3 


Control 3 Occipital 
Ctx 


18.0 


jAD 3 Temporal Ctxj 5.1 


Control 4 Occipital 
Ctx 


9.3 


AD 4 Temporal Ctx 


92.0 


Control (Path) 1 
Occipital Ctx 


46.0 


AD 5 Inf Temporal 

Ctx ! 


100.0 


Control (Path) 2 
Occipital Ctx 


48.0 


AD 5 Sup 
Temporal Ctx 


37.9 


Control (Path) 3 
Occipital Ctx 


4.2 


AD 6 Inf Temporal 
Ctx 


19.5 


Control (Path) 4 
Occipital Ctx 


7.8 


AD 6 Sup 
Temporal Ctx 


15.7 


Control 1 Parietal 
Ctx 


26.6 


Control 1 Temporal \ 
Ctx 


11.7 


Control 2 Parietal 

Ctx i 


16.0 


Control 2 Temporal 
Ctx 


21.6 


■"■ ■ ■ — — - ■■■ 

Control 3 Parietal j 

Ctx 


30.4 


Control 3 Temporal 
Ctx 


17.1 


Control (Path) 1 ) 

Parietal Ctx z ^ u 


Control 3 Temporal \ 
Ctx 


25.3 


Control (Path) 2 j 

Parietal Ctx 4/ : * 


Control (Path) 1 


70.7 


Control (Path) 3 1 4.5 
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Temporal Ctx 




Parietal Ctx 


Control (Path) 2 
Temporal Ctx 


56.3 


Control (Path) 4 
Parietal Ctx 


15.7 



Table DC . General_screening_panel_vl .4 



— — --• t 

Tissue Name j 


Rel. Exp.(%) Agl677,j 

Run 70*021 85<> i 

* 


Tissue Name (^1. Exp.(%) Agl677, 
1 issue [Name j Rh „7 0 8021859 


•■— 4 

Adipose 


21.3 


Renal ca. TK- 10 


0.6 


Melanoma* 
Hs688(A).T 


1 

0.3 Bladder 

J .„ : .., i 


6.3 


Melanoma* 
Hs688(B).T 


(Gastric ca. (liver met.) j 

°* INC1-N87 

s x 


0.2 


Melanoma* M 14 


0.1 


Gastric ca. KATO III 


0.1 


Melanoma* 
LOXIMVI ' 


0.2 


Colon ca. SW-948 


0.3 


Melanoma* SK- 
MEL-5 


0.7 


Colon ca. SW480 


0.2 


Squamous cell 
carcinoma SCC-4 


0.2 


Colon ca.* (SW480 
met) SW620 


0.4 


Testis Pool 


4.7 


Colon ca. HT29 


1 .3 


(Prostate ca.* (bone 
Imet) PC-3 


0.3 

• 


Colon ca. HCT-116 

; 


0.4 


Prostate Pool 


3.0 


Colon ca. CaCo-2 

^ 


3.5 


- ~i ... : ■• 

Placenta 


6.3 


Colon cancer tissue 


1.9 


Uterus Pool 


2.0 


-i I /111 / 1 t \ s~ 

Colon ca. SW1 1 16 


0.6 


Ovarian ca. 
OVCAR-3 


0.2 


Colon ca. Coio-205 


0.4 


Ovarian ca. SK-OV- 

3 


0.2 


Colon ca. S W-48 


0.4 


Ovarian ca. 
OVCAR-4 


0.3 


Colon Pool 


6.2 


Ovarian ca. 
OVCAR-5 


0.3 


jSmall Intestine Pool 


3.8 


Ovarian ca. TGROV- 
1 


0.6 


jstomach Pool 


3.8 


Ovarian ca. 
OVCAR-8 


0.8 


jBone Marrow Pool 


1.8 


Ovary 


1.8 


jFetal Heart 


' 19.1 


Breast ca. MCF-7 


24.0 


jl Icart Pool 


21.0 


Breast ca. MDA- 
MB-23 1 


0.4 


j 

jLymph Node Pool 

I 


4.7 


Breast ca. BT 549 


23.8 


jFetal Skeletal Muscle 


4.4 


Breast ca. T47D 


0.7 


Skeletal Muscle Pool 


14.0 


Breast ca. MDA-N 


0.7 


Spleen Pool 


2.5 
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3.6 jThymus Pool 


3.3 _ 


Trachea 


( 

2 7 


3NS cancer (glio/astro) 
U87-MG 


0.1 


Lung 


2 9 


CNS cancer (glio/astro); 
U-118-MG 


1.0 


Fetal Lung 


! 

82.4 j 


CNS cancer 

(neuroimet) SK-N-AS \ 


0.1 


Lung ca. NCI-N417 


0.1 

i 

. .. . 3 


CNS cancer (astro) SF- 
539 


0.2 


— ■ — j 

Lung ca. LX-1 


(CNS cancer (astro) 
02 SNB-75 


0.7 


r — ~- ~i 

Lung ca.NCI-H 146 


0.2 


CNS cancer (glio) 
SNB-19 


1 1 


Lung ca. SHP-77 


31.6 


CNS cancer (glio) SF- i 
295 


n i 
u.z 


Lung ca. A549 


0.9 


Brain (Amygdala) Pool 


12.1 


Lung ca. NCI-H526 


' ~~ 0.5 


Brain (cerebellum) 


100.0 


Lung ca. NCI-H23 


0.3 


Brain (fetal) 


3.0 


Lung ca. NCI-H460 


0.2 


Brain (Hippocampus) 
Pool 




iLungca. HOP-62 


0.2 [Cerebral Cortex Pool 


21.2 




Lung ca. NCT-H522 


0.0 


Brain (Substantia nigra) 
Pool 


22.7 


Liver 


0.4 


Brain (Thalamus) Pool 


14.5 


Fetal Liver 0.7 


Brain (whole) 


22.1 


Liver ca. HepG2 


0.3 


Spinal Cord Pool 


5.3 


Kidney Pool 


14.8 


Adrenal Gland 


2.9 


Fetal Kidney 


19.6 


Pituitary gland Pool 


i 10.4 


Renal ca. 786-0 


0.4 


Salivary Gland 
Thyroid (female) 


i 5.1 

f ™ 


Renal ca. A498 


0.5 


Renal ca. ACHN 


0.2 


Pancreatic ca. 
CAPAN2 


r 0.4 

i - _ 


Renal ca. UO-31 


0.2 


Pancreas Pool 


6.1 



Table DP. Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Agl677,Run 
152171910 


Rel. Exp.(%) r 
Agl677,Run 
165532764 


. 

Tissue Name 


Rel. Exp.(%) 
Agl677, Run 
152171910 


Rel. Kxp.(%) 
Agl677, Run 
165532764 


Liver 

adenocarcinoma 


0.0 


0.1 


Kidney (fetal) 


1.9 


7.0 


Pancreas 


14.8 


iRenal ca. 786- 
23.5 | Q 


0.0 


0.0 


Pancreatic ca. 
CAPAN 2 


0.0 


iRenal ca. 
0,1 IA498 


0.0 


0.2 
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Adrenal gland 2.1 


(Renal ca. RXF 

]393 


0.0 


1.0 


Thyroid 36.1 


37.1 


Renal ca. 
ACHN 


„... ' " ; 

0.0 


0.5 


i j 

Salivary gland 3.2 

■i 


10.0 


Renal ca. UO- 
31 


0.0 

i 


0.0 


; S j 

ij = 

Pituitary gland 6.4 


10.4 


Renal ca. TK- 
10 


0.0 


0.3 


Brain (fetal) 0.8 


1.6 1 

_ 


Liver 


0.0 


0.9 


Brain (whole) 


13.2 




Liver (fetal) 


0.0 


1.9 


Brain (amygdala) 


4.6 


(Liver ca. 
17.9 l(hepatoblast) 

]HepG2 J 


0.0 


0.0 


Brain (cerebellum) 


11.1 74 2 jLung 


100.0 


100.0 


Brain 

(hippocampus) 


23.8 30.6 Lung (fetal) 

ij 1 


Jy.j 


77 7 
/Z.Z 


Brain (substantia 
nigra) 


] iLung ca. 
4.6 18.7 i(smallcell) 
j jLX-1 


0.0 


l.i 


Brain (thalamus) 


3.5 20.2 

{ 


Lung ca. 
(small cell) 
NC1-H69 


0.0 


0.2 


r j 

Cerebral Cortex 22.4 28.3 

i \ 

. i ' •; 


Lung ca. 
(s.cell var.) 
SHP-77 


0.0 


0.7 


Spinal cord 


A 

0.9 6.9 

i 


Lung ca. 
(large 
ccll)NCT- 
H460 


u.u 


v. / 


glio/astro U87-MG 


j 

0.0 0.1 


Lung ca. (non- 
sm. cell) A549 


0.0 


0.9 


glio/astro U-l 18- 
MG 


0.0 2.2 

1 

i 


Lung ca. (non- 
s.cell) NC1- 
H23 


0.2 


i.O 


astrocytoma 
SW1783 


0.0 0.7 


Lung ca. (non- 
s.cell) HOP-62 


0 0 


0 1 


neuro*; met SK-N- 
AS 


0.0 0.5 

i 

i 


Lung ca. (non- 
s.cl) NCI- 
H522 


0.0 


0.8 


astrocytoma SF- 
539 


■ - ; — — 

0.1 0.7 

ii 
il 


Lung ca. 
(squam.) SW 
900 


0.0 


0.7 


astrocytoma SNB- 
75 


r 

1 

0.0 1.0 


Lung ca. 
(squam.) NCI- 
H596 


0.0 


0.6 


glioma SNB-19 


0.0 1.0 


Mammary 


16.7 


19.5 
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(gland 




glioma U25I 0.0 

1 1 


. Breast ca.* 
' ! (pi. el) MCI -7 


3.8 


5.3 


glioma SF-295 


■ 

0.0 

! 

! 


I Breast ca.* 
1.2 ](pl.ef) MDA- ] 0.0 
lMB-231 1 


0.2 


Heart (fetal) 


s 

... 


in r JBreast ca.* i nn 
406 j(pl.ef)T47D j °;° 


0.7 


Heart 

• 


11.9 

! 


, iBieasi ca. BT- 
j549 


0.4 


2.2 


Skeletal muscle 
(fetai) 


" " 

41.2 


T") "7 

zz.7 


Breast ca. 
MDA-N 


0.0 


0.9 . 


Skeletal muscle 


2.0 


22.4 


Ovary 


3.5 


3.1 


Bone marrow 


4.8 




12.1 


Ovarian ca. 
OVCAR-3 


0.0 


1 J 


Thymus 


0.4 


1.9 


Ovariaii ca. 
OVCAR-4 


0.0 


A A 

0.0 


Spleen 2.3 


3.2 


Ovarian ca. 
OVCAR-5 


0.0 


0.6 


Lymph node 
Colorectal 


4.2 


15.7 


Ovarian ca. 
OVCAR-8 


0.0 


t A 

1.4 


57.4 


64.2 


Ovarian ca. 
IGROV-1 


0.0 


0.3 


Stomach 


1 1.6 


20.9 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.0 


0.7 


Small intestine 


4.0 


7.5 


Uterus 


2.5 


19.6 


Colon ca. SW480 


0.0 


0.1 


Placenta 3.7 


4.3 


Colon ca.* 

SW620(SW480 

met) 


r ■■ — " 
0.0 


0.2 


Prostate 4.5 


8.4 


Colon ca. HT29 


0.0 


0.2 


Prostate ca.* ] 
(bonemet)PC-j 0.0 

3 ] 


0.2 


Colon ca. I ICT- I A n 
116 00 


0.9 


r r - h 
Testis 0.5 


3.2 


Colon ca. CaCo-2 j 0.4 


IMelanoma 
lHs688(A).T 


0.0 


0.7 


t " - — f " 

Colon ca. no 
tissue(OD03866) j 


iMelanoma* 
3.0 j(met) 

|Hs688(B)T 


0.0 


0.0 


Colon ca. HCC- } 

2998 ] °" 5 


(Melanoma 
lUACC-62 


0.0 


0.4 


Gastric ca.* (liver I _ „ 
met) NCI-N87 j 


n IMelanoma 
U - 0 |M14 


0.0 


0.2 
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Bladder 


IMelanoma 

00 1 27 Iloximvi 

: ... 


0.0 


0.6 


Trachea 


■Melanoma* 
2.4 6.6 l(met) SK- 
j lMEL-5 


0.0 


0.6 


Kidney 


9.6 | 37.9 jAdiposc 7.2 


15.3 



Table DE . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl677, Run 
152570595 


if 

Tissue Name 


Rel. Exp.(%) 
Agl677, Run 
152570595 


7s.! r^rm ?>l f^olon 


63.3 


Kidney Margin 
8120608 ! 


26.6 


CC Well to Mod Diff 
(OD03866)v 


0.5 


Kidney Cancer 
8120613 


2.3 


CC Margin (OD03866) j 


77.9 


Kidney Margin 
8120614 


50.0 


CC Gr.2 rectosigmoid 
(OD03868) 


5.3 


Kidney Cancer q ~ 
9010320 


CC Margin (OD03868) 


2.2 


Kidney Margin ~, 2 
9010321 i 


JCC Mod Diff 
(ODO3920) 


29.5 


Normal Uterus 


0.6 


CC Margin (ODO3920) 


100.0 


Uterus Cancer 
0640U 


1.9 


CC Gr.2 ascend colon 
(OD03921) 


30.6 


Normal Thyroid 


21.9 


;CC Margin (OD03921) 


42.9 


Thyroid Cancer 
064010 


0.6 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


1.0 


Thyroid Cancer 
A302152 


j 1.1 


Liver Margin 
(ODO4309) 


0.0 


Thyroid Margin 
A302153 


1 14.5 


Colon mets to lung 
(OD04451-01) 


1.5 


Normal Breast 


1 

6.6 


Lung Margin (OD04451- 
02) 


15.5 


Breast Cancer 
(OD04566) 


0.1 


Normal Prostate 6546-1 


3.3 


Breast Cancer 
(OD04590-01) 


0.6 


Prostate Cancer 
(OD04410) 


1.8 


Breast Cancer Mets 
(OD04590-03) 


] 5.1 


Prostate Margin 
(OD04410) 


1.4 


Breast Cancer 

Metastasis 

(OD04655-05) 


0.7 

I 
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Prostate Cancer 


0.5 


Breast Cancer 064006) 0.1 

j 


Prostate Margin 
(OD04720-02) 


1.3 


Breast Cancer 1024 


5.6 


Normal Lung 061010 


36.3 


Breast Cancer 
9100266 


0.3 


T imp Mpt to Muscle 
(OD04286) 


0.1 


Breast Margin 
9100265 


0.7 


Muscle Margin 
(OD04286) 


1. 1 


Breast Cancer 
A209073 


0.3 


Lung Malignant Cancer 
(OD03126) 


6 1 


Breast Margin 
A2090734 ~ 


1.3 


Lung Margin (OD03126) j 


63.7 


Normal Liver 0.0 


Lung Cancer (OD04404) ; 


3.5 


Liver Cancer 064003 i 0.1 


Lung Margin (OD04404) ; 


17.3 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


0.0 


Liver Cancer 1026 


0.0 


Lung Margin (OD04565) 


21.3 


Liver Cancer 6004- T 


0.2 


Lung Cancer (OD04237- 
01) 


0.2 


Liver Tissue 6004-N 


0.0 


Lung Margin (OD04237- 
02) 


17.9 


Liver Cancel 6005-T 1 0.2 


Ocular Mel Met to Liver j * . 
(ODO4310) 


Liver Tissue 6005-N 


0.0 


Liver Margin 
(ODO4310) 


0.0 


Normal Bladder 


1.3 


Melanoma Mets to Lung 
(OD04321) 


0.1 


Bladder Cancer 1023 


0.0 


Lung Margin (OD04321) 


33.9 


Bladder Cancer 
A302173 


0.0 


Normal Kidney 


18.4 


Bladder Cancer 
(OD047 18-01) 


0.2 


Kidney Ca, Nuclear 
grade2(OD04338) 


0.8 


Bladder Normal 
Adjacent (OD04718- 
03) 


0.6 


Kidney Margin 
(OD04338) 


19.3 


Normal Ovary 


! 2.3 ^ 

i 


Kidney Ca Nuclear grade 
1/2(OD04339) 


0.1 


Ovarian Cancer 
064008 


0.0 


Kidney Margin 
(OD04339) 


50.7 


Ovarian Cancer 
(OD04768-07) 


0.6 


Kidney Ca, Clear cell 
type (OD04340) 


14.9 


Ovary Margin 
(OD04768-08) 


0.1 


Kidney Margin 
(OD04340) 


34.4 


Normal Stomach 


1.9 


Kidney Ca, Nuclear 


0.3 


Gastric Cancer 


0.2 
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grade 3 (OD04348) 


[9060358 


Kidney Margin 
(OD04348) 


13.9 


Stomach Margin ft ~ 
9060359 


Kidney Cancer 
(OD04622-01) 


0.2 


Gastric Cancer 1 n . 
9060395 


Kidney Margin 
(OD046ZZ-03) 


4.8 


Stomach Margin 
9060394 ~ 1 


Kidney Cancer 
(OD04450-01) 


0.0 


Gastric Cancer ~ 
9060397 j 


Kidney Margin 
(OD04450-03) 


15.0 


Stomach Margin ~ - 
9060396 


jKidney Cancer 8 120607 


0.1 


— ^ 

Gastric Cancer n . 
064005 j 



Tabic DF. Panel 4D 



Tissue Name 


Rel. Exp.(%) j 

Agl677, Run \ Tissue Name 
152571252 j 


Rel. Exp.(%) 
Agl677,Run 
152571252 


Secondary Thl act 


0.0 IHUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 HUVEC I FN gamma 


0.0 


Secondary Trl act 


Q Q I IUVEC TNF alpha + 1FN 
f gamma 


0.0 


Secondary 1 hi rest 


0.0 [HUVEC TNF alpha + LL4 


0.0 


Secondar) Th2 rest 


0.0 JHUVEC IL-11 


1.0 


Secondary Trl rest 


Q q (Lung Microvascular EC 
Inone 


0.0 


Primary Th 1 act 


0.0 


Lung Microvascular EC 
TNFalpha+ IL-lbeta 


0.0 


Primary Th2 act 


0.0 




Microvascular Dermal EC 
none 


0.5 


Primary Trl act 


0 0 jMicrosvasular Dermal EC 
jTNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + lLlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


n (Small airway epithelium 
jTNFalpha + IL-lbeta 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha+ IL-lbeta 


0.0 


CD 8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 


0.0 


Astrocytes TNFalpha + 


0.8 
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lymphocyte rest 




IL- 1 beta 




Secondary CD8 
lymphocyte act 


- " " ~ i 

0.0 


KU-812 (Basophil) rest 


1.4 


CD4 lymphocyte none 


0.0 


rvU-o iz ^t>asopniij 
PMA/ionomycin 


0.0 


2ry Thl/Th2/Trl anti- 1 
CD95 CH11 


0.0 


CCD1 106 (Keratmocytes) 
none 


0.0 


I ,AK cells rest 

i i 


1 00 


CCD1 106 (Keratinocytes) 
TNFalpha-t- IL-lbeta 


0.0 


LAKcefls IL-2 I 0.0 


Liver cirrhosis 


o"~o 


LAK cells TL-2+IL- 12 


0.0 


(Lupus kidney 


10.5 


T A V rriMo TT 1 4- T V KI 
LAK CdlS lL-Z+lriN 

gamma 


0.4 5NCI-H292 none 


0.0 


i a \/ ,.,A\ c . M 0-4- TT 1 Q 
LAiv CC11S IL-Zt li^-lo ; 


0.0 INCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


0.0 NCI-H292 TL-9 


0.0 


NK Cells IL-2 rest 


0.0 JNCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


0.0 NCI-I I292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 jHPAEC none 


0.0 


Two Way MLR 7 day 


'HPAEC TNF alpha + IL-1 

00 jbeta 


0.0 

.._ — 


PBMC rest 


0.0 jLung fibroblast none 


0.0 


PBMC PWM 


(Lung fibroblast TNF alpha 
00 j+ FL-1 beta 


0.0 


jPBMC PHA-L 


0.0 Lung fibroblast IL-4 ' 


0.0 


Ramos (B cell) none 


0.8 Lung fibroblast 1L-9 


fi n 
u.u 


Ramos (B cell) 
ionomycin 


0.4 Lung fibroblast 1L- 13 


0.0 


B lymphocytes PWM 


P P jLung fibroblast IFN 
J gam ma 


0.0 


B lymphocytes CD40L 
andIL-4 


iDermal fibroblast 
U U ICCDl 070 rest 


0.0 


iDermal fibroblast 
EOL-1 dbcAMP 0.0 (CCD 1070 TNF alpha 


0.0 


|EOL-l dbcAMP 
IPMA/ionomycin 


jDermal fibroblast 
0 0 jCCD \ 070 IL-1 beta 


0.0 


i 

Dendritic cells none 


iDermal fibroblast TFN 

Igamma 


0.0 


Dendritic cells LPS 


0.0 jDermal fibroblast IL-4 


5.8 


Dendritic cells anti- 
CD40 


0.0 JiBD Colitis 2 

\ _ _ . i 


0.5 


Monocytes rest 


0.0 JIBD Crohn's 


0.0 


Monocytes LPS 


0.0 iColon 


9.7 


Macrophages rest 


0.0 jLung 


14.1 
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[Macrophages LPS 


0.0 


Thymus 


100.0 


IHUVKC none 


0.0 


jKidney 


3.9 


IHUVEC starved 


0.0 j 





CNSneurodegenerationvl.O Summary: Agl677 No change of expression of the 
CG55936-01 gene is noted in Alzheimer's disease, consistent with the scientific literature. 
However, this panel does confirm expression of this gene in the brain. Please sec Panel 1.3D 
for discussion of utility of thW ^ ene ^ n trie central nervous system 



5 General screening panel vl.4 Summary: Agl677 Highest expression of the 

CG5 5936-01 gene in this panel is seen in the cerebellum (CT=26.2), with expression also 
seen across all brain areas represented in this panel. This expression profile is consistent with 
the brain expression seen in the CNS neurodegeneration v 1 .0 panel. Please see Panel 1.3D 
for discussion of utility of this gene in the central nervous system. 

10 Overall, this gene is expressed in normal tissues, with much lower expression in most 

cancer cell lines. This suggests that loss of expression of this gene might be required for the 
proli feration of these cancer cell lines. A moderate level of expression is seen in a lung 
cancer and two breast cancer cell lines. Thus, the loss of expression might be used as a 
diagnostic marker for most cancers, except the cancer tissues from which the lung and breast 

1 5 cancer cell lines were derived. In addition, the protein product of this gene might be of use in 
the treatment of these cancers. 

This gene is also moderately expressed in a wide variety of metabolic tissues 
including pancreas, adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal skeletal 
muscle, adult and fetal liver, and adipose. Carbonic anhydrase 1T1 is reduced in adipose tissue 
20 in several animal models of genetic obesity. Thus, an activator of this gene product could 
potentially be a drug treatment for the prevention and/or treatment of obesity in humans. 

In addition, this gene is expressed at higher levels in fetal lung (CT=26.5) than in 
adult lung (CT=3 1 .3). Thus, expression of this gene could be used to differentiate between 
fetal and adult lung tissue. The expression of this gene at significant levels in the lung is 
25 consistent with published reports (see references below.) This suggests that the gene product 
is involved in the homeostasis of the lung. Therefore, therapeutic modulation of the 
expression or function of the protein encoded by this gene could be effective in treating 
disease that, affect the lung or its function. 

Panel 1.3D Summary: Agl677 The expression of the CG55936-01 gene was 

30 assessed in two independent runs on this panel and there appears to be good concordance 
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between runs. Overall, this gene is expressed in normal tissues, with much lower expression 
in most cancer cell lines. Highest expression of the gene in this panel is seen in the lung 
(CTs=28). This significant expression in the lung is consistent with the results in 
General_screening_panel_vl.4 and suggests that this gene product is involved in the 
5 homeostasis of this organ. The higher association of this gene with normal tissues suggests 
that loss of expression of this gene might be required tor the proliferation of the cancer cell 
lines in this panel. Thus, this loss of expression might be u^ed as a diagnostic marker for 
cancer. 

As in the previous panel, this gene is widely expressed in a variety of metabolic 
1 0 tissues including pancreas, adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal 

skeletal muscle, and adipose. Thus, this gene product may be a small molecule target for the 
treatment of metabolic disease, including Types 1 and 2 diabetes. 

This gene encodes a homolog of carbonic anhydrase, which is a known marker for 
oligodendroglia. Carbonic anhydrase expression in the brain is useful for distinguishing 
1 5 between neurons and oligodendroglia. Thus, this gene product may utility in monitoring the 
progression of diseases that involve the myelinating function of oligodendroglia, such as 
Multiple Sclerosis and Alzheimer's disease. 

Panel 2D Summary: Agl677 As in the previous panels, expression of the CG55936- 
01 gene is more highly associated with normal tissues. Highest expression of the gene in this 

20 panel is seen in a normal colon sample (CT=27.8). Furthermore, expression of this gene is 
higher in normal colon, stomach, ovary, thyroid, kidney and lung than in the corresponding 
adjacent tumor tissues. Thus, the loss of expression of this gene could be used to distinguish 
malignant colon, lung, stomach, ovary, thyroid, and kidney tissue from normal tissue from 
these organs. In addition, the protein product of this gene might be of use in the treatment of 

25 these cancers. 

Panel 4D Summary: Agl677 The CG55936-01 transcript is expressed at low but 
significant levels in the thymus, lung and kidney (CTs=30-35), again showing preferential 
expression in normal tissues. Thus, this gene or the protein it encodes could be used to detect 
these tissues. Therapeutically, the protein encoded for by this transcript could be used for 
30 immune modulation by regulating T cell development in the thymus. 

E. CG55784-01: neural cell adhesion molecule related protein (NOY5) 
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Expression of gene CG55784-01 was assessed using the primer-probe set Ag2844, 
described in Table EA. Results of the RTQ-PCR runs are shown in Tables EB, EC, ED, and 

EE. 



Table EA . Probe Name Ag2844 



(Primers 




Sequences 


Start Position 


SEQ TD NO 


r.T r 
ji* or Weird 


5 ' 


- ctt tccac LycjLcLgcaaag-3 ' 


113 


287 


jtrooe 




;T— b ' -aacccagctgtcacccagtacaggtg- s ' 


-TAMKAj ±jb 


288 


(Reverse 


5 ' 


-gtcctgtacacctctccagatg-3 ' 


j 191 


289 



Table EB . CNS_neurodegeneration_vl .0 



Tissue Name 


Rel. Exp.(%) Ag2844, 
Run 208699693 


Tissue Name 


Rel. Exp.(%) Ag2844, 
1 Run 208699693 


AD 1 Hippo 


15.1 


Control (Path) 3 
Temporal Ctx 


2.6 


AD 2 Hippo 


29.1 


Control (Path) 4 
Temporal Ctx 


21.5 

i 


iAD 3 Hippo 


3.6 


AD 1 Occipital Ctx 


L 


TTTrr— 

AD 4 Hippo 


7.3 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 hippo 


45.7 


AD 3 Occipital Ctx 


';; 3?" 2 


jAD 6 Hippo 


'"""22T5""'"' 


AD 4 Occipital Ctx 




Control 2 Hippo 


32.5 


AD 5 Occipital Ctx j 12.2 


Control 4 Hippo 


7.7 


AD 6 Occipital Ctx j 55.9 


Control (Path) 3 
Hippo 


3.4 


Control 1 Occipital | 

Ctx j 


AD 1 Temporal Ctx 


15.1 


Control 2 Occipital 
Ctx 


40.6 


AD 2 Temporal Ctx 


30.4 


Control 3 Occipital 
Ctx 


12.1 


AD 3 Temporal Ctx 


4.7 


Control 4 Occipital 
Ctx 


5.6 


AD 4 Temporal Ctx 


25.9 


Control (Path) 1 
Occipital Ctx 


59.5 


AD 5 Inf Temporal 
Ctx 


100.0 


Control (Path) 2 
Occipital Ctx 


5.5 


AD 5 SupTemporal 
Ctx 


35.4 


Control (Path) 3 
Occipital Ctx 


0.7 


AD 6 Inf Temporal 
Ctx 


28.5 


Control (Path) 4 
Occipital Ctx 


6.0 


AD 6 Sup Temporal 
Ctx 


23.7 


Control 1 Parietal 
Ctx 


5.2 
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Control 1 Temporal 
Ctx 


3.4 


Control 2 Parietal 

IX 


37.4 


Control 2 Temporal 
Ctx 


48.6 


Control 3 Parietal 
Ctx 


14.3 


Control 3 Temporal 
Ctx 


13.4 


Control (Path) 1 
Parietal Ctx 


59.5 


Control 4 Temporal 
Ctx 


6.5 


Control (Path) 2 
Parietal Ctx 


16.6 


f~ v , i — — 

Control (Path) i j jj g 

Temporal Ctx j 


Control (Path) 3 
Parietal Ctx 


2.3 


Control (Path) 2 3? g 
Temporal Ctx j 


Control (Path) 4 
Parietal Ctx 


27.0 



Table EC. Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Ag2844,Run 
167819099 


"1 

! 

Tissue Name 

I 

„ 


Rel. Exp.(%) 
Ag2844, Run 
167819099 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


1.3 


Pancreas 


0.3 


Renal ca. 786-0 


0.2 


Pancreatic ca. CAPAN 

2 


0.0 


Renal ca A4Q8 


' i 

4.1 


Adrenal gland 


1.2 


Renal ca. RXF 393 


16.7 


Thyroid 


0.2 


Renal ca. ACHN 


28.5 


Salivary gland 


0.5 


Renal ca. UO-3 1 


0.4 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


68.3 


Liver 


0.0 


Brain (whole) 


80.1 


Liver (fetal) 


0.0 


Brain (amygdala) 


43.5 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


44.8 


Lung 


0.0 


Brain (hippocampus) 


42.6 


Lung (fetal) 


0.9 


Brain (substantia nigra) 


34.4 


Lung ca. (small cell) 
LX-1 


0.0 


Brain (thalamus) 


63.7 


Lung ca. (small cell) 
NCI-H69 


7.8 


Cerebral Cortex 


100.0 


Lung ca. (s.cell var.) 
SHP-77 


i 

0.0 


Spinal cord 


17.2 


Lung ca. (large 
cell)NCI-H460 


0.0 


glio/astro U87-MG 


0.0 


Lung ca. (non-sm. 
cell) A549 


2.3 


glio/astro TJ-1 18-MG 


2.8 


Lung ca. (non-s.cell) j ~ ~ 
NCI-H23 j 


astrocytoma SWT 783 


10.6 


Lung ca. (non-s.cell) j 1 .2 
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i 

i 


IOP-62 ! 


- 

neuro*; met SK-N-AS 


! 


Aing ca. (non-s.cl) j 0 () 
MCI-H522 i 


astrocytoma SF-539 


1 

0.2 ' 


— — — — ~~-f 

Lung ca. (squam.) q q 
SW 900 1 


astrocytoma SNB-75 


1.0 


nno ra f^nuam ^ i 
NC1-H596 j 


23.8 


i * o \ in 1 n 

glioma SNB-lv 




\A 1 1 1 1 1 1 a i ' v/ u \ a n rl ^ 
vicii iiii icii _y g,iciiiu 


0.6 


glioma U251 


i 

6.8 ! 


Breast ca.* (pl.et) 
MCF-7 1 


0.0 


glioma SF-295 


0.0 


Breast ca.* (pi.ef) ] 
MDA-MB-231 


0.0 


Heart (fetal) 


1.2 


Breast ca.* (pl.ef) j 
T47D 


0.0 


i I Cell I 


0.7 


Breast ca. BT-549 I 


0.0 


Skeletal muscle (fetal) 


0.5 


Breast ca. MDA-N 1 

— .,. — * — * 


0.0 


Skeletal muscle 


0.5 


Ovary 


0.0 


Bone marrow 


0.0 


Ovarian ca. 
OVCAR-3 


0.0 


Thymus 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


Spleen 


iOvarian ca. 
00 loVCAR-5 


5.6 


Lymph node 


0.3 


Ovarian ca. 
OVCAR-8 


0.0 


Colorectal 


0.4 


Ovarian ca. IGROV- 
1 


0.0 


jstomach 


0.0 


Ovarian ca.* \ q q 
(ascites) SK-OV-3 j 


kJllldll II ILCoLI 1 1V-. 


1.3 


Uterus 0.0 


Colon ca. SW480 


0.0 


Placenta \ 0.0 


Colon ca.* 
SW620(SW480 met) 

Colon ca. HT29 


0.0 


Prostate 0.2 


0.0 


Prostate ca.* (bone j q q 
met)PC-3 


Colon ca. HL l - 1 1 o 


0.0 


Testis j 0.0 


Colon ca. CaCo-2 


0.0 


Melanoma y ^ 
Hs688(A).T j _ 


Colon ca. 
tissue(OD03866) 


0.5 


Melanoma* (met) 
Hs688(B).T 


2.6 


Colon ca. HCC-2998 


0.0 


Melanoma UACC- 
62 


0.0 

i 

.1 _ 


Gastric ca.* (liver met) 
NCI-N87 


0.0 


Melanoma M14 


| 

| o.o 



334 



Bladder 


0.2 


Melanoma LOX ) 

FMVI J 00 


Trachea 


0.0 


Melanoma* (met) I 
SK-MEL-5 j °' 


Kidney 


0.0 


Adipose j 0.6 



Table ED . Panel 4D 



! 

1 issue Name 


Rel. Exp.(%) 
Ag2844, Run 
164299480 


1 -■" ; 

1 

Tissue Name 


Rel. Exp.(%) 
Ag2844, Run 
164299480 


Secondary Thl act 


0.0 


jHUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


jHUVEC 1 FN gamma 


0.0 


Secondary Trl act 


0.0 


JHUVEC TNF alpha + I FN 

j gam ma 


0.0 


Secondary Thl rest 


0.0 


jHUVEC TNF alpha +IL4 


r " 0.0 


Secondary Th2 rest 


0.0 


jHUVEC 1L-U 


0.0 


Secondary Trl rest 


0.0 


fLung Microvascular EC 
jnone 


0.0 


Primary Thl act 


0.0 


|Lung Microvascular EC 
|TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


(Microvascular Dermal EC 
Inone 


0.0 


Primary Trl act 


0.0 


jMierosvasular Dermal EC 
jTNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


(Bronchial epithelium 
ITNFalpha f ILlbeta 


0.0 


Primary Th2 rest 

, .,, 


0.0 

„ 


(Small airway epithelium 
(none 


0.0 


Primary Trl rest 


0.0 




(Small airway epithelium 
!TNFalpha+ IL-lbeta 


0.0 


CD45RA CD4 
lymphocyte act 


43.5 


jCoronery artery SMC rest 


1.7 


CD45RO CD4 
lymphocyte act 


0.0 


jCoronery artery SMC 
jTNFalpha + IL-lbeta 


5.1 


CD8 lymphocyte act 


0.0 


(Astrocytes rest 


2.0 


Secondary CD8 
lymphocyte rest 


0.0 


(Astrocytes TNFalpha + 
j IL-lbeta 


3.7 


Secondary CD8 
lymphocyte act 


0.0 


IKU-8 12 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


jKU-8 12 (Basophil) 
jPMA/ionomycin 


0.0 


2ryThl/Th2/Trl anti- 
CD95CHU 


0.0 


ICCD1106 (Keratinocytes) 
(none 


0.0 


LAK cells rest 


0.0 


CCD] 106 (Keratinocytes) 


0.0 
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|TNFalpha + IL-lbeta 




LAK cells IL-2 


0.0 


Liver cirrhosis 




LAK cells IL-2+IL-12 1 


676 


Lupus kidney 


0.0 


LAK cells IL-2+IFN 
gamma 


0.0 


NCI-H292 none 


1.8 


LAK cells IL-2+ IL 18 


0.0 !NCLH292 IL-4 


27.2 ~~ 


LAK cells 
PMA/ionomycin 


0.0 

i 


NCI-H292 IL-9 


3.7 


NK Cells IL-2 rest 


0.0 


NC1-H292 IL-13 


17.8 


Two Way MLR 3 day 


0.0 


NCI-H292 IFN gamma 


0.0 


Two Wav Ml R 5 dav 


0.0 


HPAEC none 


0.0 


Two Way MLR 7 day 


0.0 


HPALC TNF alpha + 1L-1 
beta 


0.0 


PBMC rest 


0.0 ILung fibroblast none 


4.3 


PBMC PWM 


jLung fibroblast TNF alpha 
0,0 l+IL-1 beta 


3.4 


PBMC PHA-L 


a a 


Lviing iiorooiasi 


12.5 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


z.o 


Ramos (B cell) 
ionomycin 


0.0 




Lung fibroblast IL-13 


5.3 


B lymphocytes PWM 


- 0.0 


Lung fibroblast IFN 
gamma 


5.2 


B lymphocytes CD40L 

i J IT A 

and IL-4 


0.0 


Dermal fibroblast 
CCD 1070 rest 


90.1 


EOL-1 dbcAMP 


0.0 

! 


Dermal fibroblast 
!CCD1070 TNF alpha 


100.0 


EOL-1 dbcAMP 


0.0 

! 

I..,,.,,,,.,.,,-,., „ , - ■■ .- 


Dermal fibroblast 


39.8 


PIV/f A /lAtinm vein 


)CCD1070 IL-1 beta 


Dendritic cells none 


0.0 

j 


iDermal fibroblast IFN 

(gamma 


1.6 


Dendritic cells LPS 


| 0.0 


iDermal fibroblast IL-4 


4.5 


Dendritic cells anti- 
CD40 


1 

0.0 

L „_,„„ 


ilBD Colitis 2 


A A 

o.u 


Monocytes rest 


0.0 


llBD Crohn's 


0.2 


Monocytes LPS 


1 o.o 


Colon 


1.3 


Macrophages rest 


| 0.0 


jLung 


0.0 


Macrophages LPS 


| 0.0 


jThymus 


0.4 


HUVEC none 


0.0 


(Kidney 


0.5 


HUVEC starved 


0.0 







Table EF. Panel CNS 1 



Tissue Name 



Rel. Exp.(%) Ag2844, 
Run 171669549 



Tissue Name 



Rel. Exp.(%) Ag2844, 
Run 171669549 
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i " " 

|BA4 Control 


27.4 (BA17PSP 


23.7 


BA4 Control 


37.9 


BA17PSP2 


8.0 


B A 4 

Alzheimer's2 


9.5 


iSub Nigra Control 


36.3 


BA4 Parkinson's 


32.1 


Sub Nigra Control2 


49.7 


BA4 

Parkinson's2 


33.2 


Sub Nigra 
Alzheimer's2 


1 n 7 
1 u. / 


BA4~' ^ 
Huntington's 


28.7 


Sub Nigra 
Parkinson's2 


56.3 


BA4 

Huntington's2 


8.8 


Sub Nigra 
Huntington's 


66.4 


BA4 PSP 


c 0 ISub Nigra 
0 j 

(Huntington's2 


17.0 


BA4PSP2 


15.2 jSub Nigra PSP2 


7.6 


BA4 Depression 


1 g 9 (Sub Nigra 
(Depression 


^ A 


BA4 

Depression2 


6.4 


Sub Nigra 
Depression2 


£ A 


JdA / control 


58.6 


Glob Palladus 
Control 


ZU.J 


l3A/ Contiolz 


18.7 


Glob Palladus 
Control2 


^ a rv 


BA7 

Alzheimer's2 


6.4 


Glob Palladus 
Alzheimer's 


1 C\ 1 

1 U.z 


L> A / r arkinson s 


18.8 


Glob Palladus 
A!zheimer's2 




BA7 

Parkinson's2 


44 ! (Glob Palladus 
(Parkinson's 


100.0 


BA7 

Huntington's 


66 Q (Glob Palladus 
|Parkinson's2 


25.9 


BA7 

Huntington's2 


T 

25.2 (Glob Palladus PSP 

I .... ■ .... 


3.7 


BA7 PSP 


48.6 [Glob Palladus PSP2 


14.5 


BA7 PSP2 ' 


34 2 (Glob Palladus 
(Depression 


9.7 


BA7 Depression 


6.3 jTemp Pole Control 


14.9 


BA9 Control 


29.3 (Temp Pole Control2 


6o?r~ 


BA9 Control 


87.1 


Temp Pole 
Alzheimer's 


4.7 


BA9 Alzheimer's 


4.5 


Temp Pole 
Alzheimer's2 


5.0 


BA9 

Alzheimer's2 


, 4 | jTemp Pole 
| Parkinson's 


28.5 


BA9 Parkinson's 


39.0 jl emp Pole 


30.4 
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IParkinson's2 \ 


BA9 

Parkinson's2 


|Temp Pole 
[Huntington's 


45.1 


D A O 
t>AV 

Hunt in Eton's 


48.0 


Temp Pole PSP 


0.0 


BA9 

Huntin* j ton's2 I 


12.4 


Temp Pole PSP2 


5.4 


f " f 

1rA9 psp ! 

1 

3 


13.6 


iciiip Pole 
Depression2 


5.2 


BA9 PSP2 


2.9 


Cing Gyr Control 


\) A) 


BA9 Depression j 


10.1 


Cing Gyr Control2 


36.6 


BA9 

Depression2 


8.2 


Cing Gyr 
Alzheimer's 


15.3 


BA 17 Control 


28.7 


Cing Gyr 
Alzheimer's2 


9.9 


BA17 Control2 


50.3 


Cing Gyr 
Parkinson's 


47.6 


BA17 

Alzheimer's2 


' 5.3 


Cing Gyr 
Parkinson's2 


40.1 


BA17 
Parkinson's 


26.2 


Cing Gyr 
Huntington's 


58.6 


BA17 

Parkinson's2 


23.2 


Cing Gyr 
Huntington's2 


21.9 


BA17 

Hunting ton's 


24.7 


Cing Gyr PSP 


11.6 


BA17 

Huntington's2 


6.6 (Cing Gyr PSP2 


3.9 


BA17 
Depression 


1 

j 4.7 ICing Gyr Depression 


8.0 


BA17 

Depression2 


26 2 l Cing Gyr 

]Depression2 


22.4 



CNS neurodegeneration_vl.O Summary: Ag2844While this panel shows no 
specific Alzheimer's association with the CG55784-01 gene, these results confirm expression 
of this gene in the brain. See Panel i .3D for discussion of utility of this gene in the brain. 



Pane! 1.3D Summary: Ag2844 Highly brain-preferential expression of the 
5 CG55784-01 gene indicates a specific role for this gene product in the brain. This gene 
encodes a protein that is homologous to a neural cell adhesion molecule (NCAM). NCAM 
related proteins, such as Nr-CAM, play a critical role in neurite extension. Therefore, the 
introduction of ligands specific for this gene product, such as contactin, in directed brain 
regions may have utility in fostering focal neurite outgrowth. This may have utility in 
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therapeutically countering neurite degeneration of neurodegenerative diseases such as 
Alzheimer's, ataxias, and Parkinson's disease. 

In addition, the expression of this gene is relatively high in the normal brain samples 
compared to the cancer cell lines derived from brain cancer. Hence, expression of this gene 
5 can be used as a marker to differentiate between normal and cancerous tissue. There are also 
significantly higher levels of expression in renal cancer cell lines compared to a normal 
kidney sample. Therefore, expression of this gene may also be used as a marker in renal 
cancer. 

Panel 2.2 Summary: Ag2844 Expression of the CG55784-01 gene is 
10 low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 

Panel 4D Summary: Ag2844 The CG55784-01 transcript is induced in IL-4 and IL- 
13 treated NC1-H292 cells, expressed constitutively in a dermal fibroblast cell line and 
appears to be slightly induced by IL-4 in lung fibroblasts. CD45RA (naive) T cells also 
express the transcript. The transcript encodes an NCAM-like molecule. Based on the 
1 5 expression pattern of the transcript, the homology to NCAM protein, and the regulation of 
transcript expression by IL-4 and 1L-I3, therapeutics designed with the protein encoded for 
by this transcript may be important in the treatment of asthma and COPD. 

Panel CNS_1 Summary: Ag2844 Expression in this panel further confirms 
widespread brain expression of the CG55784-01 gene. Please see Panel 1.3D for discussion 
20 of utility of this gene in the brain. 

F. CG55916-01: phospholipase (NOV6) 

Expression of gene CG55916-01 was assessed using the primer-probe set Ag2843, 
described in Table FA. Results of the RTQ-PCR runs are shown in Tables FB, FC, FD, FE, 
and FF. 

25 fable FA . Probe Name Ag2843 



— 

Primers 


Sequences 


Start PositionjiEQID NO 


Forward 


5 1 -accaatggatccactcctatct-3 ' 


544 290 


Probe 


TET-5 ' -ctgactccaaccaggacagcaagatg-3 ' 


-TAMRA! 574 291 


i 

|Reverse 


5' -attctcagcaggctcttgatct-3 1 


610 292 



Table FB . CNS neurodegeneration v 1 .0 



Tissue Name 


Rel. Exp.(%) Ag2843, 
Run 209058882 


Tissue Name 


Rel. Exp.(%) Ag2843, 
Run 209058882 
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AD i Hippo 


16.6 


Control (Path) 3 
Temporal Ctx 


11.0 


AD 2 Hippo 


33.2 


Control (Path) 4 
Temporal Ctx 


35.4 


AD 3 Hippo 


10.3 


AD 1 Occipital Ctx 


15.9 


AD 4 Hippo 


29 iAD 2 Occipital Ctx 
l(Missine) 


0.3 


AD 5 Hippo ] 38.4 JaD 3 Occipital Ctx J 1 1 .2 


AD 6 Hippo 


100.0 


AD 4 Occipital Ctx j 19.8 


Control 2 Hippo 


30.6 


AD 5 Occipital Ctx 20.7 


Control 4 Hippo 


48.6 


AD 6 Occipital Ctx 


18.6 


Control (Path) 3 
Hippo 


9.5 


Control 1 Occipital 
Ctx 


9.2 


AD 1 Temporal Ctx 


24.1 


Control 2 Occipital 
Ctx 


34.2 

_ - _J 


AD 2 Temporal Ctx 


20.0 


Control 3 Occipital 
Ctx 


17.1 


AD 3 Temporal Ctx 


8.8 


Control 4 Occipital 
Ctx 


18.2 


AD 4 Temporal Ctx 


12.1 


Control (Path) 1 
Occipital Ctx 


45.1 


AD 5 Inf Temporal 
Ctx 


37.4 


Control (Path) 2 
Occipital Ctx 


18.3 


AD 5 Sup 
Temporal Ctx 


38.7 


Control (Path) 3 
Occipital Ctx 


6.7 


AD 6 Inf Temporal 
Ctx 


64.2 


Control (Path) 4 
Occipital Ctx 


21.6 


AD 6 Sup 
Temporal Ctx 


59.0 


Control 1 Parietal 
Ctx 


13.8 


Control 1 Temporal 
Ctx 


7.0 


Control 2 Parietal ) 

Ctx 339 


Control 2 Temporal 
Ctx 


16.7 


Control 3 Parietal ^ ^ 
Ctx j ' ' f 


Control 3 Temporal 
Ctx 


11.7 


Control (Path) 1 
Parietal Ctx j 


Control 3 Temporal 

Ctx 


25.9 


Control (Path) 2 ] g g 
Parietal Ctx j 


Control (Path) i 
Temporal Ctx 


26.6 


Control (Path) 3 
Parietal Ctx j 


Control (Path) 2 
Temporal Ctx 


23.5 


Control (Path) 4 j 
Parietal Ctx 



Table FC . Panel 1.3D 



j Ti ssue Name "litel Exp (%)peL Exp.(%)) Tissue Name Rel. Kxp.(%)jRcl. Exp.( %) 
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\g2843 ? Run \ 

ID! jOUJi 4 * 


\g2843,Runj j 
165721033 j 


4g2843, Run 
161560324 


Ag2843, Run 
165721033 


Liver 

auenocarcinornd 


74.2 


65.1 [Kidney (fetal) ; 


4.7 


3.1 


Pancreas 


0.4 


,, j 


Renal ca. 786- ; 


6.6 


7.6 


Pancreatic ca. 

LAI A IN z 


18.2 


49.7 


Renal ca. 
A498 


39.2 


56.3 


Adrenal gland 


5.1 


12.4 


Renal ca. RXFi 
393 


1.9 

„ - — 


9.3 


— — 

Thyroid 


3.8 


5.4 


Renal ca. 
ACHN 


19.5 


39.0 


Salivary gland 


0.5 ! 2.0 

i 


Renal ca. UO- I 
31 


16.4 


30.6 


Pituitary gland j 


1.9 I 6.2 


Renal ca. TK- 
10 


7.4 


8.4 


Brain (fetal) 


2.3 9.3 ;Liver j 


0.0 


0.9 


Brain (whole) 


9.3 23.3 Liver (fetal) • 


0.1 


0.8 


\ 

■ : 
Brain (amygdala) 


jLiver ca. 

16.5 29.7 j(hepatoblast) 
!HepG2 


12.6 


33.2 


Brain (cerebellum) 


9.7 25.0 jLung 


2.2 


5.0 


Brain 

(hippocampus) 


^ " " H 

22.4 41.8 jLung (fetal) 


1.4 




2.2 


Brain (substantia 
n i era^ 


4.4 • 

| 


JLung ca. 
16.5 -(small cell) 

|lx-i 


19.8 


84.1 


Brain (thalamus) 


j 

17.3 

i 

3 


54.0 


Lung ca. 
(small cell) 
NC1-H69 


0.2 


0.4 


Cerebral Cortex 


40.6 


18.7 


Lung ca. 
(s.cell var.) 
SHP-77 


0.8 

1 


0.7 


Spinal cord 


46.7 


58.6 


Lung ca. 
(large 
cell)NCI- 
H460 


\ 
1 

14.3 


59.0 


glio/astro U87-MG 


13.2 


9.0 


Lung ca. (non- 
sm. cell) A549 


16.7 


28.1 


glio/astro U-118- 
MG 


6.7 


34.2 


Lung ca. (non- 
1 s.cell) NCI- 

!H23 


2.1 


1.8 


astrocytoma 
SW1783 


16.7 


17.7 


Lung ca. (non- 
! s.cell) HOP-62 


10.8 


27.9 


neuro*; met SK-N- 


7.6 


21.5 


Lung ca. (non- 


11.3. 


13.0 
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AS 






s.cl) NCI- 

Hj/Z 






astrocytoma SF- 
539 


n 1 

I . / 


1 1 £ 


Lungca. 

I nniiQ in V V. \\l 

^squdm.j o w 
900 


1.0 


0.2 


astrocytoma SNB- 
75 


4.1 


18.2 


1 i irirr /^Q 
LLlllg Id. 

(squam.) NCI- 
H596 


0.3 


0.3 


glioma SNB-19 j 

•••••••• 1 


19.3 


24.3 


iiviammai} 
gland j 


4.4 


6.2 


glioma U251 


7.4 [ 

i 


21.6 


?r>reasi ca. i 
|(pl.ef) MCF-7 j 


5.6 


11.2 


, — ^ 4 

j 

glioma SF-295 


23.3 

•i 
! 


26.6 


(Dreasi ca. 
I(pl.ef) MDA- 
jMB-231 j 


13.2 


52.9 


- — - 

Heart (fetal) 


24.5 

j 


9.0 


] Breast ca.* 
j(pl.ef)T47D : 


7.5 


15.3 

• ---j 


Heart 


17.3 

i 


15.4 


Breast ca, BT- 
)549 


2.6 


11.0 


(fetal) 


— i 

100.0 


20.0 


jBreast ca. 

Imda-n 


2.3 


2.6 


oKeieiai muscic 


61 6 


100 0 


JO vary 


31.6 


! ' 7.5 



_ ........ 


Bone marrow 




0.2 


0.9 


(Ovarian ca. 
joVCAR-3 


32.1 


68.3 


Thymus 


2.6 


0.4 




(Ovarian ca. 
|0VCAR-4 


7.9 


39.0 


Spleen 


1.4 


1.4 


JOvarian ca. 
jOVCAR-5 


17.0 


36.6 


Lymph node 


0.7 


1.7 


JOvarian ca. 
IOVCAR-8 


29.9 


24.1 


Colorectal 


36.9 


18.8 


jOvarian ca. 
jIGROV-i 


4.7 


6.8 


o ly. fi 1 1 ciy^i i 


4.2 


13.0 


Ovarian ca.* 
(ascites) SK- 
OV-3 


47.0 


99.3 


Small intestine 


2.4 


8.9 


Uterus 


2.9 


15.1 


Colon ca. SW450 


1 ^ Q 


28.9 


Placenta 


6 5 


6.6 


Colon ca.* 

VV yj^yjy^ vv tuu 

met) 


14.9 


16.8 


Prostate 


4.8 


5.2 


Colon ca. HT29 


38.4 


17.2 


Prostate ca.* 
(bone met)PC- 

3 


27.5 


86.5 


Colon ca. HCT- 
116 


15.1 


28.1 


Testis 


12.3 


17.3 
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Colon ca. CaCo-2 


25.2 


19.6 


| 

! 
i 


Melanoma 
Hs688(A).T 


8.8 


3.5 


Colon ca. 
tissue(OD03866) 


37.9 


26.1 


■f 

jMelanoma* 
l(met) 

|Hs688(B).T 


14.4 


15.6 


Colon ca. HCC- 
2998 


15.6 


20.3 


(Melanoma 
UACC-62 


1.9 


6.5 


Gastric ca.* (liver 
ract)NCIN87 


i 

44.4 


62.4 


jMelanoma 

]MH 


1.0 


7.5 


Bladder 


8.9 


6.3 


jMelanoma 
|LOX IMVI 


6.0 


9.0 








IMelanoma* 






Trachea 


11.5 


13.8 

i 

i 


j(met) SK- 
lMEL-5 


1.3 

! 


3.7 


|Kidney 


4.1 


j 2.4 


Adipose 


| 4.6 


5.6 



Table FD. Panel 2D 



1 

Tissue Name 

i 


Rel. Exp.(%) 
Ag2843, Run 


— ,. 

| 

Tissue Name 


Rel. Exp.(%) 
Ag2843, Run 


Normal Colon 


70.7 


Kidney Margin 
8120608 


4.3 


CC Well to Mod Diff 
(OD03866) 


30.6 


Kidney Cancer 
8120613 


1.0 


CC Margin (OD03866) 


30.6 


Kidney Margin 
8120614 


7.3 


CC Gr.2 rectosigmoid 
(OD03868) 


17.1 


Kidney Cancer 
9010320 


18.6 


CC Margin (OD03868) 


5.9 


Kidney Margin 
9010321 


11.4 

,:■■„ 


CC Mod Diff 
(ODO3920) 


12.7 


Normal Uterus 


6.0 


CC Margin (ODO3920) 


48.0 


Uterus Cancer 
064011 


6.7 


CC Gr.2 ascend colon 
(OD03921) 


31.4 


Normal Thyroid 


7.4 


CC Margin (O0O3921) 


19.8 


Thyroid Cancer 
064010 


66.9 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


17.8 


Thyroid Cancer 
A302152 


19.5 

i 


Liver Margin 
(ODO4309) 


0.3 


Thyroid Margin 
A302153 


1 4.8 


Colon mets to lung 
(OD04451-01) 


15.0 


Normal Breast 


| 11.7 
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Lung Margin (OD04451- 
02) 


4.6 j 


Breast Cancer 
(OD04566) 


0.2 


Normal Prostate 6546-1 


6.2 


L>reasi v^dnccr 
(OD04590-01) 


59.5 


Prostate Cancer 
(OD04410) 


6.3 


Dreasi \_.diicci iviei^ 
(OD04590-03) 


33.2 


Prostate Margin 
(OD04410) 


9.6 


tsreasi i_,ancer 
Metastasis 
(OD04655 05) 


14.4 


Prostate Cancer 


18.2 


Breast Cancer 064006 


6.7 


Prostate Margin 


16.7 


Breast Cancer 1 024 


14.5 


Normal Lung 061010 


8.1 


Breast Cancer 
9100266 


9.9 


I una IV/lf^t trv N/Tncr^lp 
Liin^ ivici wj iviuoci^ 

(OD04286) 


17.7 


Breast Margin 
9100265 


6.0 


Muscle Margin 
(OD04286) 


32.1 


Breast Cancer 
A209073 


1 Ci A 


Lung Malignant Cancer 
(OD03126) 




Breast Margin 
A2090734 


16.3 

1 


Lung Margin (OD03126) 


7.3 


Normal Liver 




Lung Cancer (OD04404) 


7.6 


Liver Cancer 064003 


0.6 


Lung Margin (O D04404) 


12.2 


Liver Cancer 1025 


0.6 


} Lung Cancer (OD04565) 


16.0 


Liver Cancer 1026 


2.3 


IT lino Marain (0004565^ 


7.9 


Liver Cancer 6004-T 


1.0 


iLung Cancer (OD04237- 
I U1 J 


0.6 

i : 


Liver Tissue 6004-N 


2.3 


iLung Margin (OD04237- 

lo?) 


6.3 

j 


Liver Cancer 6005-T 


3.1 


[Ocular Mel Met to Liver 
VoD(~)43 10) 


1 7 - 5 


Liver Tissue 6005-N 


0.2 


ILiver Margin 
UOD043 10) 


0.3 


Normal Bladder 


10.6 

1 


Melanoma Mets to Lung 
|(OD04321) 


3.3 


Bladder Cancer 1023 


13.4 

i 
i 


Lung Margin (OD04321) 


15.0 


DldUUCI V^dliCCI 

A302173 


3.2 


Normal Kidney 


7.6 


Bladder Cancer 
(OD047 18-01) 


i 27.7 

1 


Kidney Ca, Nuclear 
grade2(OD04338) 


26.6 


Bladder Normal 
Adjacent (OD04718- 
03) 


\ 

15.0 

i 


Kidney Margin 
(OD04338) 


8.1 


Normal Ovary 


i " 7 1 
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Kidney Ca Nuclear grade 
l/2(OD04339) 


100.0 


Ovarian Cancer ? ~ 9 
064008 ! 


Kidney Margin 
(OD04339) 


6.7 


Ovarian Cancer 1 . R 
(OD04768-07) 


Kidney Ca, Clear cell 
type (OD04340) 


26.6 


Ovary Margin J R . 
(OD04 768-08) j 


Kidney Margin 
(OD04340) " 


11.4 


Normal Stomach 


26.4 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


7.7 


Gastric Cancer 
9060358 


4.1 


Kidney Margin 
(OD04348) 


7.3 


Stomach Margin 
9060359 


13.1 


Kidney Cancer 
(OD04622-01) 


21.0 


Gastric Cancer 
9060395 


24.3 


Kidney Margin 
(OD04622-03) 


3.0 


Stomach Margin 
9060394 


25.3 


Kidney Cancer 
(OD04450-01) 


21.2 


Gastric Cancer 
9060397 


57.8 




Kidney Margin 
(OD04450-03) 


5.6 


Stomach Margin j Q 
9060396 


Kidney Cancer 8120607 


42.3 


Gastric Cancer j ~- 7 
064005 j 



Table FE. Panel 4D 





Rcl. Exp.(%) 




Rcl. Exp.(%) 


Tissue Name 


Ag2843, Run 
159616571 


Tissue Name 


Ag2843,Run 
159616571 


Secondary I hi act 


0.6 


IHUVEC IL- 1 beta 


3.8 


Secondary Th2 act 


LI 


HUVEC TFN gamma 


5.1 


Secondary Trl act 


0.6 

_ 


IHUVEC TNF alpha + IFN 

{gamma 


1.4 


Secondary Thl rest 0.2 


HUVEC TNF alpha -\ \\A 


2.6 


Secondary Th2 rest 


0.2 


SHUVEC IL-11 


5.6 


Secondary Trl rest 




ILung Microvascular EC 
jnone 


18.4 


Primary Thl act 1.7 

i 


(Lung Microvascular EC 
|TWalpha + iL-lbeta 


6.1 


Primary Th2 act 


2.4 


iMicrovascular Dermal EC 
jnone 


19.6 


Primary Trl act 


0.0 




jMicrosvasular Dermal EC 
{TNFalpha I IL-lbeta 


6.3 

; 


Primary Th I rest 


0.3 


~ "T~ ■ "" — - — H 

(Bronchial epithelium 
jTNFalpha + ILlbeta 


9.9 


Primary Th2 rest 


r v 

1.4 


ISmall airway epithelium 
jnone 


20.7 
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Primary Tr 1 rest 


jSmail airway epithelium 
03 iTNFalpha+lL-lbeta 


100.0 


lymphocyte act 


6.3 


Coronery artery SMC rest 


6.1 


TD4SRO CD4 
lymphocyte act 


1.7 


( ^ rwt\x~\tT\! artprv >»1V/Ii 
^L/IUIICIJ' ClI LCI y oiviv^ 

TNFalpha + IL-1 beta 


3.2 


f^Dft Ivmnhocvte act 




/-VSirOCyLCo I CM 


30.1 


Secondary CD8 | 

■ l\/inniwvi/tH rt**il i 


0.6 

— — i 


Astrocytes TNFalpha + 

I L»- 1 DCla 


22.7 


Secondary CD8 


0.4 


KU-812 (Basophil) rest 


0.6 


CD4 lymphocyte none | 


0.2 


KU-812 (Basophil) 
PMA/ionomycin 


2.6 


2ryThl/Th2/Trl anti- \ 
CD95 CH11. 


0.0 


CCD 11 06 (Keratinocytes) 
none 


27.7 


LAK cells rest 


0.3 


CCD 1 106 (Keiatinocytes) 
TNFalpha + TL-1 beta 




LAK cells 1L-2 


0.9 


Liver cirrhosis 


1.1 


LAK cells IL-2+IL-12 


0.9 


Lupus kidney 


2.3 


LAK cells IL-2+IFN 
gamma 


0.3 


]NCI-H292 none 


Ho. J 


LAK cells IL-2+ IL-18 


0.2 


INCI-H292 IL-4 


57.8 


LAK cells 
PMA/ionomycin 


0.7 


|NCT-It292 IL-9 


D/.J 


NK Cells IL-2 rest 


0.7 


1NCI-H292 1L-13 


47.0 


Two Way MLR 3 day 


0.6 


JNCT-H292 1FN gamma 


42.6 


Two Way MLR 5 day 


0.4 


1HPAKC none 


13.7 


Two Way MLR 7 day 


0.7 


jHPAEC TNF alpha + IL-1 

(beta 


? i 

Z,. 1 


PBMC rest 


1.2 


jLung fibroblast none 


32.3 


PBMCPWM 


2.9 


jLung fibroblast TNF alpha 
j+ IL-1 beta 


10.1 


PBMC PHA-L 


0.7 


jLung fibroblast IL-4 


31.9 


T?nmn<5 (W ppII^ none 




il una fihrnHln^t H -9 


32.3 


Ramos (B cell) 
innnrn vein 


1.1 


jLung fibroblast IL-13 


24.0 


B lymphocytes PWM 


2.7 


jLung fibroblast 1FN 
(gamma 


37.4 


B lymphocytes CD40L 
and IL-4 


0.6 


jDermal fibroblast 
1CCD1070 rest 


18.2 


EOL-1 dbcAMP 


1.9 


(Dermal fibroblast 
(CCD 1070 TNF alpha 


12.9 


EOL-1 dbcAMP 
PMA/ionomycin 


8.6 


jDermal fibroblast 
!CCD1070 iL-1 beta 


9.9 
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Dendritic cells none 


\ Dermal fibroblast TFN 

0.0 

j gam ma 


ZV.V 


Dendritic cells LPS 


0. 1 {Dermal fibroblast IL-4 


36.1 


Dendritic cells anti- 
CD40 


0 8 IjBD Colitis 2 


1.3 


Monocytes rest 


0.7 IBD Crohn's 


0.8 


Monocytes LPS 


0.4 SColon 


5.4 


Macrophages rest 
Macrophages LPS 


1.3 (Lung 
0.3 jThymus 


5.2 
6.7 


HUVEC none 


11.1 IKidney 


2.3 


IH UV EC starved 


15.2 1 





Table FF. Panel 5D 



Tissue Name 


Ag2843,Run 
170221175 


Tissue Name 


Rel. Exp.(%) 
Ag2843, Run 
170221175 


97457_Patient- 
02go adipose 


26.6 


94709_Donor 2 AM - A_adipose 


19.5 


97476_Paticnt- 
07sk skeletal muscle 


5.5 


94710_Donor 2 AM - Badipose 


10.3 


97477_Patient- 
07ut uterus 


14.0 


947 1 1 Donor 2 AM - C adipose 


6.3 


97478 Patient- 
07pl_placenta 


17.4 


94712 Donor 2 AD - A adipose 


39.5 


97481 JPatient- 
08sk skeletal muscle 


4.4 


94713_Donor 2 AD - B adipose j 


37.1 


97482_Patient- 
08ut_uterus 


14.8 


947 1 4_Donor 2 AD - Cadipose 


28.3 


97483 Patient- 
08pl_placenta 


15.3 


94742 Donor 3 U - 1 8 g 
A Mesenchymal Stem Cells 


97486_Patient- 
09sk_skeletal muscle 


8.4 


94743_Donor 3 U - 

B Mesenchymal Stem Cells 


24,5 


97487_Patient- 
09ut_uterus 


9.3 


94730_Donor 3 AM - A_adipose 


34.4 


97488_Patient- 
09pl_placenta 


11.0 


94731_Donor 3 AM - B adipose 


18.8 


97492 Patient- 
1 Oututerus 


9.7 


94732_Donor 3 AM - C adipose 


20.0 


97493_Patient- 
10pl_placenta 


24.3 


94733_Donor 3 AD - A adipose 


28.5 


97495 Patient- 
jl lgo adipose 


7.5 


94734 Donor 3 AD - B adipose 


17.2 


97496_Patient- 

|l lskskeletai muscle 


27.4 


94735_Donor 3 AD - C adipose 


23.3 
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97497_Patient- 
1 1 ututerus 


27.0 


77138 Liver HepG2untreated 


71.7 


97498_Patient- 
1 lpl placenta 


16.4 


73556_Heart_Cardiac stroma! 
cells (primary) 


29.5 


97500_Patient- 
12go_adipose 


21.5 


81735 Small Intestine 


4.6 


97501 Patient- 
12sk_skeletal muscle 


40.9 


72409 Kidney Proximal 
Convoluted Tubule 


14.9 


97502_Paiierit- 
I2ut_uterus 


25.2 


82685_Small intestine_Duodenum 


1.6 


97503_Patient- 
12pl jlacenta 


y.l 


90650_Adrenal_Adrenocortical 
adenoma 


IZ.Z 


94721_Donor2 U- 
A Mesenchymal Stem 
Cells 


26.4 


724 1 O K idney H RC E 


100.0 


94722_Donor 2 U - 
B Mesenchymal Stem 
Cells 


21.3 


7241 1 KidneyHRE 


79.0 


94723_Donor 2 U - 
C Mesenchymal Stem 
Cells 


20.3 


73 1 39_Uterus_Uterine smooth 
muscle cells 


22.4 



CNSneurodegenerationvl.O Summary: Ag2843While no specific association 
between Alzheimer's disease and the CG559 16-01 gene is detected in this panel, these results 
confirm expression of this gene in the brain. See Panel 1 .3D for discussion of utility of this 
gene in the central nervous system. 



■ 5 Panel 1.3D Summary: Ag2743 Two experiments both show highest expression of 

the CG559 16-01 gene in both fetal and adult skeletal muscle (CTs=27-28). This gene encodes 
a protein that is homologous to a phosphoinositol-specific (PI) phospholipase. It has 
moderate expression in a variety of metabolic tissues including pancreas, adrenal, thyroid, 
pituitary, adult and fetal heart, adult and fetal liver, and adipose. Pl-specific phospholipases 

10 are responsible for the generation of the second messengers diacylglycerol and inositol 

triphosphate, which promote the activation of protein kinase C and the release of Ca++ from 
intracellular stores, respectively. Given the myriad roles that these second messengers play in 
cellular metabolism, it is that selective inhibition of this gene product through the application 
of a small molecule therapeutic may be useful in the treatment of metabolic disease, 

1 5 including Types 1 and 2 diabetes, and obesity. 

in addition, all the cancer cell lines on this panel express this gene, suggesting that 
this gene plays an important role in proliferating cells. There is increased expression in some 
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colon, kidney, lung, breast, ovary, prostate and pancreatic cancer cell lines compared to the 
normal tissues suggesting that this gene can be used as a marker to differentiate malignant 
and normal tissue. 

Furthermore, expression of this gene in the brain supports abundant literature 
5 documenting an important and broad role for PLC in neurons. Dysregulation of PLC in the 
brain of schizophrenics suggests that specific modulators of this gene product may have 
utility in damping and thus influencing schizophrenia. Decreased PLC enzymatic activity in 
Alzheimer's disease suggests that agents that specifically induce the activity of the protein 
encoded by this gene may also have utility in treating Alzheimer's disease. 

1 0 Panel 2D Summary: Ag2843 The CG559 1 6-0 1 gene encodes a putative member of 

the phospholipase family and is moderately expressed in all tissues on this panel. The highest 
expression is seen in a kidney cancer sample (CT= 26.8). There are significantly higher level 
of expression in thyroid, kidney and metastatic breast cancers compared to normal adjacent 
tissues. These data indicate that the expression of this gene might be associated with these 

1 5 forms of cancer and that therapeutic modulation of this gene using small molecule inhibitors 
might be of use in the treatment of these cancers. 

Panel 4D Summary: Ag2843 The CG559 16-01 transcript is expressed in most 
tissues on this panel, but is highly expressed in activated small airway epithelium (CT=25.8). 
The transcript encodes a putative protein involved in signal transduction. Designing protein 
20 therapeutics that inhibit the expression of the transcript or the function of the protein could be 
important in the treatment of inflammatory diseases, and particularly ones that involve the 
small airway epithelium such as asthma. 

Panel 5D Summary: Ag2843 The CG559 16-01 gene is moderately expressed in 
adipose, placenta, and skeletal muscle, results that are consistent with the expression in Panel 
25 1.3D. This gene is also expressed in human mesenchymal stem cells that can be differentiated 
in vitro into adipocytes, chondrocytes and osteocytes. Thus, this gene product may be a small 
molecule target for the treatment of disease in bone, cartilage, and adipose. 

G. CG55802-01: 3 A LPH A-H YDRO X Y ST E R 0 1 D DE HYDROGEN ASE-LIKE 
(NOV7) 

30 Expression of gene CG55802-01 was assessed using the primer-probe set Ag2624, 

described in Table GA. 
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Table GA . Probe Name Ag2624 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ■ -ttgagttgactccagaggacat-3 1 


887 


2 93 


Probe 


TET-5 ' -attgatggcctcaacagaaatctccg-3 1 -TAMRAj 916 


294 


Reverse 


5 ' -ccagcaagacr.gaagaaagaaa- 3 ' 


94 7 

, 


29S 



CNS neurodegeneration vl.O Summary: Ag2624 Expression of the CG55802-01 
gene is low/undetected in ail the samples in this panel (CT>35). The amp plot suggests that 
there is a high probability of a probe failure. 



5 Panel 1.3D Summary: Ag2624 Expression of the CG55802 01 gene is 

low/undetected in all the samples in this panel (CT>35). The amp plot suggests that there is a 
high probability of a probe failure. 

Panel 4D Summary: Ag2624 Expression of the CG55802-01 gene is low/undetected 
in all the samples in this panel (CT>35). The amp plot suggests that there is a high probability 

10 of a probe failure. 

H. CG55906-01: S3-12 (NOV19) 

Expression of gene CG55906-01 was assessed using the primer-probe set Ag2840, 
described in Table HA. Results of the RTQ-PCR runs are shown in Tables HB, HC, HD, HE, 
IIP and HG. 
15 Table HA . Probe Name Ag2840 



Primers 


Sequences 


Start Position 


SEQ II) NO 


Forward 


5 ' -tctatggtcatgggtacgaaag-3 ' 


1190 


296 1 


jprobe 


TET-5 ' -acacgatgtccactgggctcacag-3 ' -TAMRA 


1212 


297 


jReverse 


5 1 -gttgtgttcagcccagtttg-3 ' 


1265 


298 



Table HB. Panel 1. 3D 



Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
161922468 


L 

! 

Tissue Name 


Rel. Exp B (%) 
Ag2840, Run 
161922468 


Liver adenocarcinoma 


0.5 


Kidney (fetal) 




Pancreas 


0.3 


Renal ~ca.~786-0 


0.1 


Pancreatic ca. CAPAN 
2 


0.2 


Renal ca. A498 


0.2 




Adrenal gland 


0.6 


Renal ca. RXF 393 


0.0 


Thyroid 


0.8 


Renal ca. ACHN 


0.0 


Salivary gland 


0.6 


Renal ca. UO-3 1 


_ 0 _ 


Pituitary gland 


0.3 


Renal ca. TK-10 


0.0 
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Brain (fetal) 


0.0 


Liver | 


0.4 


Brain (whole) 


0.2 


- - - - - v - 

Liver (fetal) j 


0.9 


Brain (amygdala) 


0.6 


Liver ca. 

(hepatoblast) HepG2 \ 


0.6 


Brain (cerebellum) 


0.2 


Lung j 


0.3 


Brain (hippocampus) 


0.6 


Lung (fetal) \ 


0.2 


Dlclin ^>UUMal it la Mlgldy 


a 1 


Lung ca. (small cell) 1 
LX-1 j 


a l 


Drain ^uiaidrnusj 


u.z 


Lung ca. (small cell) j 
NCI-H69 j 


a a 
u.u 


i^ercuiai cortex 


z. 1 


Lung ca. (s.cell var.) j 
SHP-77 


a i 

U. 1 


opiriai corci 


a 8 

U.o 


Lung ca. (large 
ceIl)NCLH460 


a a 
u.u 


gno/dsiro U0/-IVIVJ 


a a 
u.u 


Lung ca. (non-sm. j 
cell) A549 


a i 
u. J 


guo/asiro u-i io-ivivj 


' "' *■ 

n 1 
u. 1 


Lung ca. (non-s.cell) j 
NCI-H23 I 


a a 
u.u 


astrocytoma jwi/oj 


n 1 
u. 1 


Lung ca. (non-s.cell) ! 
HOP-62 | 


a n 
u.u 


neuro*; met SK-N-AS 


0.0 


Lung ca. (non-s.cl) j 
NCI-H522 

. - : ... 


0.1 


astrocytoma SF-539 


0.2 


Lung ca. (squam.) j 
SW 900 


0.1 


astrocytoma SNB-75 


0.1 


Lung ca. (squam.) j 
NCI-H596 


0.0 


glioma SNB-19 


0.0 


Mammary gland 


18.4 


glioma U251 


0.1 


Breast ca.* (pl.ef) I 
MCF-7 j 


0.1 


glioma SF-295 


0,2 


Breast ca.* (pl.ef) | 
MDA-MB-231 j 


0.0 


Heart (fetal) 


1.0 


Breast ca,* (pl.ef) J 
T47D j 


0.2 


Heart 


11.8 


Breast ca. BT-549 


0.0 


Skeletal muscle (fetal) 


100.0 


Breast ca. MDA-N t 


0.0 


Skeletal muscle 


32.8 


Ovary 


2.9 


Bone marrow 


0.4 


Ovarian ca. | 
OVCAR-3 j 


0.2 


Thymus 


3.5 


Ovarian ca. 
OVCAR-4 1 


0.1 


Spleen 


0.4 


Ovarian ca. 
OVCAR-5 5 


0.4 


Lymph node 


0.7 


Ovarian ca. j 
OVCAR-8 | 


0.3 
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Colorectal 


5 


)varian ca. IGROV- j 

. 1 


0.0 


Stomach 


,.o 1 

( 


Dvarian ca.* 
ascites ) o tv-w v -j 






0.0 


Small intestine 


l.l 1 


Jterus 






1.5 


Colon ca. SW480 


0.0 1 


Placenta 






0.0 


Colon ca.* • 
SW620(SW480 met) 


0.1 


Prostate 


0.5 


I Colon ca. HT29 


0.4 


Prostate ca.* (bone 
met)PC-3 


1.7 


Colon ca. HCT-116 


6.1 


Testis 


0.6 




0.0 


Melanoma 
Hs688(A).T 


0.0 


Colon ca. 
tissue(OD03866) 


6.4 


Melanoma* (met) 
Hs688(B).T 






0.0 




0.1 


Melanoma UACC- 
62 


0.0 


Gastric ca.* (liver met) 
NCI-N87 


0.8 


Melanoma M14 


0.0 


1 ' 

•Bladder 
jTrachea 




3.3 


Melanoma LOX 
1MVI 


0.0 




3.2 


Melanoma* (met) 
SK-MEL-5 


0.0 


(Kidney 


r 


0.9 


Adipose 


87.1 


Table HC. Panel 2D 










Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
161922469 


Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
161922469 


Normal Colon 


41.8 


Kidney Margin 
8120608 


0.2 


CC Well to Mod Diff 
(OD03866) 


4.3 


Kidney Cancer 
8120613 






0.7 


CC Margin (OD03866) 


6.9 


Kidney Margin 
8120614 




i 


2.0 


CC Gr.2 rectosigmoid 
(OD03868) 


1.1 


Kidney Cancer 
9010320 


1 


8.4 


CC Margin (ODQ3868) 


4.5 


Kidney Margin 
9010321 


— r 

:l 


2.0 


CC Mod Diff 
(ODO3920) 




0.0 


Normal Uterus 




! 

i 
j 


2.4 


CC Margin (ODO3920) 


0.0 


Uterus Cancer 
064011 




i 

1 - 


4.4 


CC Gr.2 ascend colon 
(ODQ3921) 


0.4 


Normal Thyroid 




1 

j 


2.3 
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CC Margin (ODQ3921) 


2.5 


Thyroid Cancer 
064010 


0.0 


CC from Partial 
Hepatectomy (ODO4309); 
Mets 


0.2 


Thyroid Cancer 
A302152 


0.4 


Liver Margin 
(ODO4309) 
Colon mets to lung 
(OD04451 01)- 


1.8 
0.1 


Thyroid Margin 
A302153 

Normal Breast 


0.5 
80.7 


Lung Margin (OD04451- j 

02) | 


0.1 


Breast Cancer 
(OD04566) 


1.5 


Normal Prostate 6546 1 


0.9 


Breast Cancer 
(OD04590-01) 


21.0 


Prostate Cancer 
(OD04410) 


1.2 


Breast Cancer Mets 
(OD04590-03) 


100.0 


Prostate Margin 
fOD04410^ 


3.2 


Breast Cancer 

Metastasis 

(OD04655-05) 


13.3 


Prostate Cancer 
(OD04720-01) 


0.8 


Breast Cancer 064006 


0.9 


Prostate Margin 
(OD04720-02) 


1.9 


Breast Cancer 1024 


5.8 


MA rm o1 I una 061 01 0 


1.4 


Breast Cancer 
9100266 


3.2 


Lung Met to Muscle 
(OD04286) 


1 Breast Margin 
00 (9100265 


5.9 

f - - 1 


Muscle Margin 


jBreast Cancer 
JA209073 


2.0 


I liner N/tcilirmint cmfP^V 

L/Ung IVldllglialll ^allCCI 

(OD03126) 


0.1 


Breast Margin 
A2090734 


7.9 


T una MnrcFin (ODO^ 1 ?M 


" "oT 


Normal Liver 


j 3.3 


Lung Cancer (01)04404) 




Liver Cancer 064003 


| 2.2 


Lung Margin (OD04404) 


0.3 


Liver Cancer 1025 


| 6.0 


Lung Cancer (01)04565) 


0.0 


Liver Cancer 1026 


2.0 


Lung Margin (OD04565) 


0.2 


Liver Cancer 6004-T 


1 7.5 


Lung Cancer (OD04237- 
01) 


0.0 


Liver Tissue 6004-N 


2.2 


Lung Margin (OD04237- 
02) 


0.1 


1 1 

Liver Cancer 6005 -T \ 1.8 


Ocular Mel Met to Liver 
(ODO4310) 


0.4 


i 

Liver Tissue 6005-N | 0.3 


Liver Margin 
(ODO4310) 


2.6 


Normal Bladder 6.0 

3 


Melanoma Mets to Lung 
(OD04321) 


0.0 


Bladder Cancer 1023 1 0.7 
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•1 L5-JJ ,i J. il "uti ^ vi „ . Jl 



Lung Margin (01)04321) 


0.2 


Bladder Cancer 
A302173 




0.4 


Normal Kidney 


3.1 


Bladder Cancer 
(OD047 18-01) 




0.1 


Kidney Ca, Nuclear 
grade 2 (OD04338) 


0.0 




Bladder Normal 
Adjacent (OD04718- 
03) 




11.7 


Kidney Margin 
(OD04338) •• 


0.0 

„ _ 




Normal Ovary 




0.8 


Kidney Ca Nuclear grade 
1/2(OD04339) 


0.2 


Ovarian Cancer 
064008 


i.i 


Kidney Margin 
(OD04339) 


1.1 


Ovarian Cancer 
(OD04768-07) 


0.7 


Kidney Ca, Clear cell 
type (OD04340) 


0.3 


Ovary Margin 
(OD04768-08) 


2.9 


Kidney Margin 
(OD04340) 


1.8 


Normal Stomach 


15.1 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.0 


Gastric Cancer 
9060358 


6.4 


Kidney Margin 
(OD04348) 


1.3 


Stomach Margin 
9060359 


2.0 


Kidney Cancer 
(OD04622-01) 


0.0 


Gastric Cancer 
9060395 


8.8 


Kidney Margin 
(OD04622-03) 


0.0 


Stomach Margin 
9060394 


8.4 


Kidney Cancer 
(OD04450-G1) 


0.1 


Gastric Cancer 
9060397 


0.9 


Kidney Margin 
(OD04450-03) 


1.2 


Stomach Margin 
9060396 


3.1 


Kidney Cancer 8120607 


0.1 


Gastric Cancer 
064005 




5.3 


Table HD. Panel 3D 


. , 

Tissue Name j 

1 


ReJ. Exp.(%) 
Ag2840, Run 
170190088 


Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
170T 90088 


f 

Daoy- Medulloblastoma j 


22.1 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


7.6 


TE671- 

Medulloblastoma 


10.1 


ES-2- Ovarian clear cell 
carcinoma 


0.0 


D283 Med- 
Medulloblastoma 


2.3 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.0 


PFSK-1- Primitive 
Neuroectodermal 


6.2 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.0 


XF-498- CNS 


8.4 


MEG-01- Chronic 


0.0 
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J 


myelogenous leukemia 
(megokaryoblast) 




SNB-78- Glioma 


5.0 


Raji- Burkitt's lymphoma 


0.0 


SF-268- Glioblastoma 


1 .4 jDaudi- Burkitt's lymphoma 


0.0 


T98G- Glioblastoma 


0.0 JU266- B-cell plasmacytoma \ 


10.4 


SK-N-SH- 

Neuroblastoma 

(metastasis) 


2.7 |CA46- Burkitt's lymphoma 

i 


0.0 


SF-295- Glioblastoma 


jRL- non-Hodgkin's B-cell 
1 lymphoma 


5.9 


Cerebellum 


3.4 jjMl- pre -B-cell lymphoma 


7.8 


Cerebellum 


38.2 ljurkat- T cell leukemia 


2.7 


NCT-H292- 
Mucoepidermoid lung 
carcinoma 


0.0 


TF-1-Erythroleukemia 


5.0 


DMS-114- Small cell 
lung cancer 


0.0 


HUT78-T-eell lymphoma ; 


0.0 


DMS-79- Small cell lung 
cancer 


100.0 


U937- Histiocytic lymphoma I 


11.0 


NCI-H146- Small cell 
lung cancer 


IKU-812- Myelogenous 
jleukemia 


31.0 


NCI-H526- Small cell 
lung cancer 


"~ 1769-P- Clear cell renal 
9.6 1 

^carcinoma 


6.1 


NCI-N417- Small cell 
lung cancer 


0 0 jCaki-2- Clear cell renal 
carcinoma 


3.0 


NCI-H82- Small cell 
lung cancer 


3 jSW 839- Clear cell renal 
jcarcinoma 


0.0 


NCI-H157- Squamous 
cell lung cancer 
(metastasis) 


0.0 jG401- Wilms' tumor 

i 


3.7 


NCl-H1155-**Large cell 
lung cancer 


20 ]Hs766T- Pancreatic 

jcarcinoma (LN metastasis) 


9.8 


NCI-H1299- Large cell 

Inner ranrpr 


9.2 


CAPAN-1- Pancreatic 
adenocarcinoma (liver 
metastasis) 


0.0 


NC1-II727- Lung 
carcinoid 


0.0 


SU86.86- Pancreatic 
carcinoma (liver metastasis) 


r 

5.0 


NCI-UMC-ll-Lung 
carcinoid 


0.0 


BxPC-3- Pancreatic 
adenocarcinoma 


13.0 


LX-1- Small cell lung 
cancer 


7.9 


HPAC- Pancreatic 
adenocarcinoma 


20.7 


Colo-205- Colon cancer 


0.0 


MIA PaCa-2- Pancreatic 
carcinoma 


4.2 


KM 12- Colon cancer 


0.0 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


13.9 
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KMzULz- colon cancer 


2 9 jPANC-1- Pancreatic 

jepithelioid ductal carcinoma 


AO 7 

oy. / 


NIPT UI7I£ r^lnn ^inrf^r 

i>iLi-ri / 1 o~ v^oion cancer 


A A 
U.U 


T24- Bladder carcinma 
(transitional cell) 


U.u 


SW-48- Colon 
adenocarcinoma 


A C\ 

U.U 


5637- Bladder carcinoma 


U.U 


SW11 16- Colon i 
adenocarcinoma 


A A 

U.U 


HI -I \ lilauuei caicinonia 


O.H 


LS 1 74T- Colon 
adenocarcinoma 


A A 

U.U 


UM-UC-3- Bladder carcinma 
(transitional cell) 


1 A 
LA 


SW-948- Colon 
adenocarcinoma 


0.0 


A204- Rhabdomyosarcoma 


\ 1 -\ 

U.J 


SW-480- Colon 
adenocarcinoma 


3.8 


HT-1080- Fibrosarcoma 


12.1 


NCI-SNU-5- Gastric 
carcinoma 


2.1 


MG-63- Osteosarcoma 


0.0 


KATO 111- Gastric 
carcinoma 


12.0 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


16.7 


NCI-SNU-16- Gastric 
carcinoma 


5.8 


SJRH30- 

Rhabdomyosarcoma (met to 
bone marrow) 


5.7 

1 


NCI-SNU-1- Gastric 
carcinoma 


2.6 j A43 1 - Epidermoid carcinoma 

i 


— — 
00 1 


RF-1- Gastric 
adenocarcinoma 


0.0 JWM266-4- Melanoma 0.0 


RF-48- Gastric 
adenocarcinoma 


^ 2 jDTJ 145- Prostate carcinoma 
((brain metastasis) 


0.0 


carcinoma 


96.6 


MDA-MB-468- Breast 
adenocarcinoma 


11.4 


NCI-N87- Gastric 
carcinoma 


10.0 


SCC-4- Squamous cell 
carcinoma of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


3.7 


SCC-9- Squamous cell 
carcinoma of tongue 


0.0 


RL95-2- Uterine 
carcinoma 


7.2 


SCC-1 5- Squamous cell 
carcinoma of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


0.0 


CAL 27- Squamous cell 
carcinoma of tongue 


0.0 



Table HE . Panel 4. ID 



Tissue Name 


Rel.Exp.(%) 
Ag2840, Run 
204964146 


r 

i 

Tissue Name | 


Rel. Exp.(%) 
Ag2840, Run 
204964146 


Secondary Thl act 


6.4 


1IUVEC IL-lbcta j 


0.9 


Secondary Th2 act 


2.0 


jHUVEC IFN gamma j 


4.0 


Secondary Trl act 


4.0 


iHUVEC TNF alpha + IFN| 


o.o 1 
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gamma 




Secondary Th 1 rest 


4.4 


HUVLC TNFalpha HL4 


5.4 


Secondary Th2 rest 


13.9 


HUVEC IL-11 


3.8 


Secondary Trl rest 


8.2 


Lung Microvascular EC 
none 


8.4 


Primary Th 1 act 


3.0 \ 


Lung Microvascular EC 
TNFalpha + IL-1 beta 


4.0 


Primary Th2 act 


9.6 


Microvascular Dermal EC 
none 


4.5 


Primary Trl act 


1.6 


Microsvasular Dermal EC 
TNFalpha + IL-1 beta 


0.0 


Primarv Th 1 rest 


3.2 


Bronchial epithelium 
TNFalpha + IL1 beta 


10.4 


Primarv Th2 rp^t 

I 1 Illicit I 1 !£• l^>k>l 


5.6 


Small airway epithelium 
none 


5.9 


Primary Tr l rest 


6.4 


Small airway epithelium 
TNFalpha v IL-1 beta 


8.5 


CD45RA CD4 
lymphocyte act 


6.0 


Coronery artery SMC rest 


0.0 


CD45ROCD4 
lymphocyte act 


62 _ _ 


Coronery artery SMC 
TNFalpha + IL-1 beta 


1.0 


CD 8 lymphocyte act 


6.4" ' 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


2.4 


Astrocytes TNFalpha + 
IL-1 beta 


1.4 


Secondary CD8 
lymphocyte act 


0.0 

i 


KU-812 (Basophil) rest 


8.4 


CD4 lymphocyte none 


12.5 


KU-8 12 (Basophil) 
PMA/ionomycin 


6.1 


2ry Thl/Th2/Trl_anti- 

/^r\Ar f 1 1 ill 

CD9s CH 1 1 


r 

11.3 


CCD1 106 (Keratinocytes) 
(none 


6.7 


LAK cells rest 


i " • 

7.6 


;CCJJllUo (is^eidtinocytesj 
TNFalpha + IL-1 beta 


1.8 


LAK cells IL-z 


4.z 


Liver cirrhosis 


Oj.j 


LAK cells IL-z+lL-lz 


1 o 
1 ,y 


^XirM I40QO nr*r»P» 

iiN^i-rizvz none 


n n 
u.u 


LAK cells IL-Z+lrIN 
gamma 


2.7 


NCI-H292 1L-4 


0.0 


f 1 T/ 11 TT i IT 1 O 

LAK cells IL-2+ 1L-18 


6.6 


[NLl-HzyZ IL-y 


n ft 


T A Y r»p>1lc 

lak cens 
PMA/ionomycin 


0.0 


NCI-H292 IL-1 3 


0.0 


NK Cells IL-2 rest 


3.4 


? NCI-H292 IFN gamma 


0.0 


Two Way MLR 3 day 


6.7 


<HPAEC none 


0.0 


Two Way MLR 5 day 


5.8 


HPAEC TNF alpha + IL-1 
beta 


3.3 


Two Way MLR 7 day 


8.5 


Lung fibroblast none 


29.5 
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Ml El 3; BSS 4- ... j;i g :IJ3E]lE 



PBMC rest 


(Lung fibroblast TNF alpha 
93 1+ IL-1 beta 


£ 9 

O.Z 


PBMC PWM 


L0 


Lung fibroblast IL-4 


7.9 


PBMC PHA-L 


3.2 


Lung fibroblast 1L-9 


10.3 


ivcHTiOS v.D ccii^ nunc 


1.9 


Lung fibroblast IL-1 3 


4.2 


Ramos (B cell) 
lonomycm 


3.0 


Lung fibroblast I FN 
nam ma 

o 


9.1 


B lymphocytes PWM 


1.0 


Dermal fibroblast 
CCD 1070 rest 


2.3 


d lyiiipiiucy icb LU'tuL 
and TL-4 


9.4 


Dermal fibroblast 
CCD1070 TNF alpha 


9.2 


EOL-1 dbcAMP 


IDermal fibroblast 
°- 8 1CCD1070 IL-1 beta 


4.9 


EOL-1 dbcAMP 
PMA/ionomycin 


! Dermal fibroblast 1FN 

6.0 j ! 
Igamma 


1 At 


Dendritic cells none 


0.9 I Dermal fibroblast IL-4 


8.1 


Dendritic cells LPS 


0.0 IDermal Fibroblasts rest 


4.2 


Dendritic cells anti- 
CD40 


3. 1 {Neutrophils TNFa+LPS 


25.0 


Monocytes rest 


13.8 Neutrophils rest 


66.9 


Monocytes LPS 


4.9 iColon 100.0 


Macrophages rest 


2.1 _ 


jLung 


3.8 


(Macrophages LPS 0.9 j'Thymus 


24.5 


IhIJVFC none 6.3 jKidney 


32.1 


jllUVEC starved j 7.9 i 




Table HF. Panel 4D 


Tissue Name 


j Rel. Exp.(%) j 

1 Ag2840, Run j Tissue Name 

I 159843516 


Rel. Exp.(%) 
Ag2840, Run 
159843516 


[Secondary Thl act 


2.0 iHUVEC IL-1 beta 


0.2 


Secondary Th2 act 1 .8 


;HUVEC IFN gamma 


T 0.9 


Secondary Tr 1 act 0.5 


FIUVEC TNF alpha + IFN 
j gam ma 


0.3 


Secondary Th 1 rest I 1 A jHUVEC I NF alpha + IL4 


0.0 


Secondary Th2 rest j L3 jHUVEC IL-1 1 


0.0 


Secondary Trl rest 


| jLung Microvascular EC 
inone 


1.0 


Primary Thl act 


jLung Microvascular EC 
°- 5 jTNFalpha + IL-1 beta 


0.4 


Primary Th2 act 


, , IMicrovascular Dermal EC 

Li i 

jnone 


0.4 


Primary Tr l act 


jMicrosvasular Dermal EC 
10 jTNFalpha + IL-1 beta 


0.0 
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Primary T h 1 rpst 

i i 1 1 1 1 cii y i ii i l vol 


2.9 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.2 


Primary Th2 rest 


1.1 


Small airway epithelium 
none 


1.5 


Primary Trl rest 


1.4 


Small airway epithelium 
TNFalpha + IL-lbeta 


9.2 


CD45RACD4 
lymphocyte act 


0.5 


Coroncry artery SMC rest 


0.3 


CD45ROCD4 Q ? 
lymphocyte act 


Coronery ariery SMC 
TNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 1 0.3 ! Astrocytes rest 


0.3 


Secondary CD8 A r 

0.6 

lymphocyte rest 


Astrocytes TNFalpha + 
IL-lbeta 


0.0 


Secondary CD8 
ly iiipr locy ic citA 


0.2 jK.U-812 (Basophil) rest 


1.6 


CD4 lymphocyte none 


{ jKU-8 12 (Basophil) 
jPMA/ionomycin 


2.5 


?rv Th 1 /Th?/Tr1 anti- 
jLiy \ ii i/ i iiz./ i i i cum 

CD95CH11 


LI 


CCD1106(Keratinocytes) 
none 


0.6 


LAK cells rest 


1.3 

■ 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


2.2 


:Liver cirrhosis 


9.6 


1 AK cells TT -2+11 -12 


1.0 


Lupus kidney 


1.9 


LAK cells IL-2+IFN 
gamma 


1.0 


INC1-H292 none 


0.0 


LAK cells IL-2+ IL-18 


0.7 


;NCI-1 1292 IL-4 


0.0 


LAK cells 
;PMA/ionomycin 


0.3 (NCI-H292 IL-9 


0.0 


NK Cells IL-2 rest 


r i.i 


INCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


1.0 


^JCI-Fi292~IFN gamma 


A A 

0.0 


Two Way MLR 5 day 


0.4 


IHPALC none 


f\ 1 

0. 1 


Two Way -MLR 7 day 


Q2 jHPAECTNF alpha + 1L-1 
]beta 


0.6 


PBMC rest 


1 .3 (Lung fibroblast none 


5.0 


PBMC PWM 


1.2 


iLung fibroblast TNF alpha 
|+ IL-l beta 


0.8 


PBMC PHA-L 


1.2 (Lung fibroblast IL-4 


1.8 


Ramos (B cell) none 


0.2 (Lung fibroblast IL-9 


1.8 


Ramos (B cell) 
ionomycin 


1.7 (Lung fibroblast IL- 13 


1.2 


B lymphocytes PWM 


, , ILung fibroblast IFN 

1 .0 

; gam ma 


2.0 


B lymphocytes CD40L 
and IL-4 


iDermal fibroblast 
jCCD 1070 rest 


1.1 
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EOL-1 dbcAMP 


0.1 


Dermal fibroblast 
]CCD1070 TNF alpha 


L7 


EOL-I dbcAMP 
PMA/ionomycin 


1.0 


j Dermal fibroblast 
|CCD1070 IL-1 beta 


0.7 


Dendritic cells none 


0.0 


iDermai fibroblast 1FN 


0.7 


Dendritic cells LPS 




^r^prm^l fiKmHlsict IT -4 
sL/ClIllal IiUlUUltlol IL t 




L/enoi i Lie ecus diui- 
CD40 


0.8 


llBD Colitis 2 


2.0 


Monocytes rest 


2.3 


1IBD Crohn's 


8.9 


Monocytes LPS 


1.2 


jColon 


100.0 


Macrophages rest 


1.3 


|Lung 


4.4 


Macrophages LPS 


0.0 


[Thymus 


16.8 


HUVEC none 


0.0 


(Kidney 


14.2 


HUVEC starved 


1.8 





Table HG. Panel 5 D 



Tissue Name 


Rel. Exp.(%) 
Ag2840,Run 
169270970 


Tissue Name 

- 


Rel. Exp.(%) 
Ag2840, Run 

1OV.Z7UV70 


97457J > atient- 
02go adipose 


63.3 


94709 Donor 2 AM - A adipose 


24.1 


97476_Patient- 

07sk skeletal muscle ] 


15.8 


9471 O Donor 2 AM - B adipose 


7.9 


97477_Patient- 
07ut_uterus 


8.8 


9471 l_Donor 2 AM - C_adipose 


4.5 


97478_Patient- 
07pl_placenta 


0.0 


94712_Donor 2 AD - A_adipose 


18.3 


97481 Patient- 
08sk_skelctal muscle 


15.7 


9471 3 J)onor 2 AD - B_adipose 


24.1 


97482_Patient- 
08ut_uterus 


8.4 


94714_Donor 2 AD - C adipose 


23.5 


97483_Patient- 
08pl_placenta 


0.0 


94742_Donor 3 U - 
AMesenchymal Stem Cells 


0.0 


97486 Patient- 
09sk_skeletal muscle 

97487_Patient- 
09ut_uterus 


1.4 
5.5 


94743 Donor 3 U - 

B Mesenchymal Stem Cells 


0.0 


94730_Donor 3 AM - A_adipose 


0.0 


97488_Patient- 
09pl_placenta 


0.0 


9473 l_Donor 3 AM - B adipose 


0.0 


97492_Patient- 
1 Oututerus 


4.6 


94732_Donor 3 AM - C_adipose 


0.1 


97493_Patient- 
lOpl placenta 


0.3 


94733_Donor 3 AD - A_adipose 


0.0 
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lJUnlji S B.a 'iHh „, J..U J..&1 



97495 Patient- 
1 lgo_adipose 


0.0 


94734 Donor 3 AD - B adipose 


0.0 


97496 Patient- 

1 lskskeletal muscle 


0.0 


94735 Donor 3 AD - C adipose 


0.0 


97497__Patient- 
1 I ututerus 


0.0 


77138 Liver HepG2untreated 


1.1 


97498 Patient- 
I lpl_placenta 


0.0 


73556 Heart Cardiac stromal 
cells (primary) 


0.0 


97500_Paiiem- 
12go adipose 


48.0 


81735 Small Intestine 


16.8 


97501J>atient- 
12sk skeletal muscle 


100.0 


72409_Kidney_ProximaI 
Convoluted Tubule 


0.0 


97502 Patient- 
12ut uterus 


18.7 


82685_Small intestineDuodenum 


0.7 


97503_Patient- - 
12pl_placenta 


0.0 


90650 Adrenal Adrenocortical 
adenoma 


0.1 


94721 Donor 2 U- 
A Mesenchymal Stem 
Cells 


0.0 


724 1 O Kidney HRCE 


0.0 


94722_Donor2 U- 
B Mesenchymal Stem 
Cells 


0.2 


i 

72411_Kidncy_HRE 0.0 


94723_Donor 2 U - 
C Mesenchymal Stem 
Cells 


0.0 


73 139_Uterus Uterine smooth 
muscle cells 


0.2 



Panel 1.3D Summary: Ag2840 Highest expression of the CG55906-01 gene is seen 
in fetal and adult skeletal muscle (CTs=26-28) . This gene encodes a putative adipose cell 
membrane-associated protein that may be upregulated during adipocyte differentiation. Due 
to its homology with adipophilins, it is possible that this gene product may be involved in 



5 lipid uptake. Inhibiting the action of this gene product with an antibody may therefore 

potentially reduce white adipose mass by limiting lipid uptake and thereby inhibiting adipose 
expansion. The expression in skeletal muscle may indicate that this gene product can also 
take up lipids in skeletal muscle. Since excess lipid storage in muscle is associated with 
insulin resistance, antibody inhibition of this gene product could also be a treatment for the 
10 prevention of obesity-associated insulin resistance. 

Furthermore, this gene product is also moderately expressed in a variety of metabolic 
tissues, including pancreas, adrenal, thyroid, pituitary, adult and fetal heart, and adult and 
fetal liver. Thus, this gene product may also be an antibody target for the treatment of 
metabolic disease, including Types 1 and 2 diabetes, and obesity. 
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Overall, this gene is expressed at moderate levels in normal tissues but at significantly 
lower levels in cancer cell lines on this panel. Thus, this gene product may have a role in 
homeostasis of normal tissue but not in cancel cell lines. 

In addition, moderate but significant expression in the cerebral cortex suggests that 
5 the protein encoded by this gene plays a role in lipid processing in the brain. LDLR has been 
implicated in the development of Alzheimer's disease. Therefore, inhibitors of this gene 
product may have utility in influencing the development of Alzheimer's disease. 

Panel 2D Summary: Ag2840 The CG55906-01 gene is moderately expressed in all 
tissue samples in panel 2. There is increased expression in normal kidney, colon and bladder 
10 samples when compared to the corresponding adjacent tumor tissue. This preferential 

expression in normal tissues is also seen in Panel 1 3D. Thus, expression of this gene could 
be used to differentiate between normal and cancerous tissues. Furthermore, therapeutic 
modulation of the expression of this gene might be of use in the treatment of kidney, colon 
and bladder cancer. 

15 Panel 3D Summary: Ag2840 The CG55906 01 gene is expressed at a low level in 

the cancer cell lines on this panel. Significant expression is seen in lung cancer, pancreatic 
cancer and a leukemia cell line. Thus, the expression of this gene could be used to distinguish 
samples from these cell lines from other samples on this panel. Furthermore, therapeutic 
modulation of the expression of this gene might be of use in treating the cancers that are used 

20 in the derivation of these cell lines. 

Panel 4.1D Summary: Ag2840 The CG55906-01 transcript is expressed in colon 
and in resting neutrophils (CTs-3 1-33). The colon expression is consistent with panels 4D, 
2.2 and 1 .3. Thus, the transcript or the protein it encodes could be used to detect colon tissue 
and neutrophils. 

25 Panel 4D Summary: Ag2840 The CG55906-01 transcript is expressed in colon and 

in resting neutrophils. Colon expression is consistent in panel 4D, 2.2 and 1 .3. The colon 
expression is consistent with panels 4D, 2.2 and 1.3. Thus, the transcript or the protein it 
encodes could be used to detect colon tissue and neutrophils. In addition, the level of 
expression of this gene is reduced in colon tissue from patients with colitis or Crohn's disease. 

30 This suggests that designing therapeutics with the protein encoded for by this transcript could 
be important for the treatment of IBD. 
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Panel 5D Summary: Ag2840 The CG5 5906-01 gene is moderately expressed in 
clinical specimens of adipose, skeletal muscle and uterus. This confirms expression of this 
gene in tissues with metabolic function. See Panel 1 .3D for discussion of utility of this gene 
in metabolic disease. 

I CG55778-01 (NOVt6a) and CG55778-05 (NOV16e): Aldose Reductase 



Expression of gene CG55778-01 and variant CG55778-05 was assessed using the 
primer-probe set Ag2599, described in Table 1A. Results of the RTQ-PCR runs are shown in 
Tables IB, IC, and ID. 

Table 1A . Probe Name Ag2599 



[Primers] Sequences 


Start Position ISEQ ID NO 


|Forwardj5 ' -gacc tgatagacaaccctgtga- 3 ' 


j 667 ! 299 

; ! i „. . 


jprobe |TET-5 1 -acggcaagtctcctgctcagattttg- 3 ' 


-TAMRA: 710 j 300 


jReversejs ' -atcacattcctctggatttgaa- 3 ' 


I 743 301 


Table IB. CNS neurocle&eneration vl.O 



■ 

Tissue Name 


Rel. Exp.(%) Ag2599, 
Run 208779985 


Tissue Name 


Rel. Exp.(%) Ag2599, 
Run 208779985 


AD 1 Hippo 

: 


4.3 


Control (Path) 3 
Temporal Ctx 


9.1 


AD 2 Hippo 


13.5 


Control (Path) 4 
Temporal Ctx 


35.8 


AD 3 Hippo 


8.7 


AD 1 Occipital Ctx 


7.0 


AD 4 Hippo 


6.8 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 hippo 


97.3 


AD 3 Occipital Ctx 


13.9 


AD 6 Hippo 


27.4 


AD 4 Occipital Ctx 


16.7 


Control 2 Hippo 


8.7 


AD 5 Occipital Ctx 


28.7 


Control 4 Hippo 


10.8 


AD 6 Occipital Ctx 


22.7 


Control (Path) 3 
Hippo 


6.6 


Control 1 Occipital 
Ctx 


10.7 


AD 1 Temporal Ctx 


6.4 


Control 2 Occipital 
Ctx 


19.8 


AD 2 Temporal Ctx 


13.1 


Control 3 Occipital 
Ctx 


17.4 


AD 3 Temporal Ctx 


12.5 


Control 4 Occipital 
Ctx 


6.3 


AD 4 Temporal Ctx 


23.8 


Control (Path) 1 
Occipital Ctx 


57.8 


AD 5 Inf Temporal 


100.0 


Control (Path) 2 


4.2 
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Occipital Ctx 




AD 5 SupTemporal 


51.4 


Control (Path) 3 
Occipital Ctx 


3.5 


AD 6 Inf Temporal 

Ptv 
^IX 


43.8 


Control (Path) 4 
Occipital Ctx 


11.8 


AD 6 Sup Temporal 


36.1 


Control 1 Parietal 
Ctx 


13.4 


Control 1 Temporal 

fry 


— 

17.6 


Control 2 Parietal 
Clx 


503 


Control 2 Temporal 

VAX 


21.9 


Control 3 Parietal 
Ctx 


19.3 


Control 3 Temporal 
Ctx 


17.8 


Control (Path) 1 
Parietal Ctx 


73.2 


Control 4 Temporal 
Ctx 


11.3 


Control (Path) 2 
Parietal Ctx 


12.6 


Control (Path) 1 
Temporal Ctx 


39.2 

! • 


Control (Path) 3 
Parietal Ctx 


5.7 


Control (Path) 2 
Temporal Ctx 


18.7 


Control (Path) 4 
Parietal Ctx 


49.7 



Table 1C. Panel 1.3D 



j 

Tissue Name 

j 


Rel. Exp.(%) 
Ag2599, Run 
162292708 


Rel. Exp.(%) | 
Ag2599, Run 
165645365 ■ 


Tissue Name 


Rel. Exp.(%)|ReL Exp.(%) 
Ag2599, Run] Ag2599, Run 
162292708 [ 165645365 


Liver 

adenocarcinoma | 


27.5 


48.6 

! 


Kidney (fetal) 


0.9 


0.0 


Pancreas 


0.1 


jRenal ca. 786- 

Jo 


0.0 


0.0 


Pancreatic ca. 
CAPAN 2 


0.3 


. 

2.4 


Renal ca. 
A498 


5.3 


20.6 


Adrenal gland 


0.9 


1.6 


Renal ca. RXF 
393 


0.0 


1.6 


Thyroid 


1.9 


2.0 

i 


Renal ca. 
ACHN 


2.6 


0.0 


j 

Salivary gland 


— i.i- 

0.4 


2.5 


Renal ca. UO- 
31 


j 0.0 

i 


0.0 


Pituitary gland 


1.3 


0.0 


Renal ca. TK- 
10 


\ 

\ 0.0 


0.0 


Brain (fetal) 




63"" 


Liver 


0.4 " 


" 0.0 


Brain (whole) 




| 5.6 


Liver (fetal) 




3.7 






i 


Liver ca. 


i 




Brain (amygdala) 


0.3 


11.3 

\ 
\ 


(hepatoblast) 
HepG2 


0.0 


0.0 


Brain (cerebellum) 


0.7 


\ 3.4 


Lung 


I 1.6 


3.1 


Brain 


2.0 


) 11.3 


Lung (fetal) 


0.8 


2.9 
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(hippocampus) 


I 

4 










s 

Brain (substantia 1 
nigra) 


0.1 | 


4.3 j 


Lung ca. 
(small cell) 
LX-1 


12.7 


64.2 


Brain (thalamus) 


0.4 


5.3 


Lung ca. 
(small cell) 
NCI-H69 


7.6 


27.4 


Cerebral Cortex 


83.5 


66.4 


Lung ca. 
(s.ccll var.) 
SHP-77 


4.8 


1 ! .7 








Lung ca. 






Spinal cord 


1 1 

1 .z 


0.0 


(large 

cell)NCI- 

H460 


0 0 


0.0 


glio/astro U87-MG 


0.5 


0.0 


Lung ca. (non- 
sm. cell) A549 


14.1 


37.4 


glio/astro U-l 18- 
MG 


0.0 


iLung ca. (non-1 
0.0 js.cell) NCI- 
IH23 


1.0 


0.0 


astrocytoma 
SW1783 


■ 

j .L 

\ 
■■■ 


ILung ca. (non- 
J ' U sxell) HOP-62 


4 5 


22.2 


neuro*; met SK-N- 
AS 


0.6 


1.7 


Lung ca. (non- 
sxl) NCT- 
H522 


20.9 


39.2 

— - — — ■— • 


astrocytoma SF- 
539 


-- - — — ™ 

0.0 


0.0 


Lung ca. 
(squam.) SW 
900 


1.0 


5.9 


astrocytoma SNB- 
75 


0.0 


8.8 


Lung ca. 
(squam.) NCI- 
H596 


1.3 


5.4 


glioma SNB-19 


0.0 


0.0 


Mammary 
gland 


4.2 


5.6 


glioma U25 1 


0.0 


0.0 


Breast ca.* 
(pl.ef) MCF-7 


16.4 


36.1 


glioma SF-295 


0.0 


0.0 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


3.3 


34.4 


Heart (fetal) 


100.0 


97.3 


Breast ca.* 
(pl.ef) T47D 


4.1 


2.2 


Heart 


1.8 


10.7 


Breast ca. BT- 
549 


1.0 


17.1 


Skeletal muscle 
(fetal) 


95.3 


28.3 


Breast ca. 
MDA-N 


0.0 


0.0 


Skeletal muscle 


1.9 


22.1 


Ovary 


29.5 


23.0 


Bone marrow 


0.0 


8.4 


Ovarian ca. 
OVCAR-3 


0.8 


1.8 
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:im:i3 'B B3B^ M,iOIS02 



Thymus 


2.5 

— - - ■ 


a r, jOvarian ca. 

jOVCAK-4 


1.0 


8.2 


Spleen 


i.i 


. 7 JOvarian ca. 
j0VCAR-5 

- •-• ,J„,,, ■ 


6.0 


13.5 


Lymph node 


0.0 


. ? ? jOvarian ca. 

lUVtAK-o 


1.9 


16.4 


Colorectal 


10.6 


, o jOvarian ca. 
jlGROV 1 


0.0 


0.0 


Stomach 


0.4 


(Ovarian ca.* 
11.3 j(ascites) SK- 
jOV-3 


i 

A < 

0.5 


A A 

0.0 


Small intestine 


0.7 


6.3 jUterus 


1.5 


22.5 


Colon ca. SW480 


3.3 18.7 iPlacenta 


0.7 


3.4 


Colon ca.* 

SW620(SW480 

met) 


4.2 4.8 Prostate 

| | 
.. rr ...._ i ,., ;:; .„^ i . ; . i:::: , i:;:;:::; , ii:kaw;:: | j;ii: ^ ,„ 1™ 


0.8 


1.7 


Colon ca. HT29 


(Prostate ca.* 
1.2 3.1 l(bone met)PC- 

- • — 1 = — B— 


0.0 


0.5 


Colon ca. HCT- 
116 


1 .4 1 .3 [Testis 

i I 


35.4 


100.0 


Colon ca. CaCo-2 


4 ~ p ~~ ^ [Melanoma 
IHs688(A).T 


5.0 


2.0 


Colon ca. 
tissue(OD03866) 


10.6 21.5 


Melanoma* 
(met) 

Hs688(B).T 


2.1 




11.7 


Colon ca. HCC- 
2998 


3.2 17.9 


Melanoma 
UACC-62 


10.3 


47.0 


Ga nt^C«7 VCr ; 0.0 0.0 
met)NCl-N87 j 


Melanoma 
M14 


5.6 


48.6 


Bladder 6.0 

. . „ - ! 


2.3 


Melanoma 
LOX IMV1 


3.0 


1.1 


Trachea . j 0.8 


4.2 


Melanoma* 
(met) SK- 
MEL-5 


2.0 


3.2 


Kidney 1 0.6 


0.0 


Adipose 


4.7 


12.3 



Table ID . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Ag2599, Run 
161921329 


Tissue Name 


Rel. Exp.(%) 
Ag2599, Run 
161921329 


Normal Colon 


21.3 


Kidney Margin 
8120608 


16.2 


CC Well to Mod Diff 
(OD03866) 


8.4 


Kidney Cancer 
8120613 


3.6 
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CC Margin (OD03866) 


6.2 1 


Kidney Margin 
\ 1206 14 


9.1 




CC Gr.2 rectosigmoid 


6.3 


Kidney Cancer 
9010320 


6.1 




CC Margin (OD03868) 1 


1 


Kidney Margin 
9010321 


21.8 


CC Mod Diff 


8.4 

1 


Normal Uterus 


6.3 


CC Margin (ODO3920) 


1 ! 

7.9 


Uterus Cancer 
064011 


24.5 


CC Gr.2 ascend colon 
(OD03921) 


48.6 


Normal Thyroid 


1.3 




CC Margin (OD03921) 


8.1 


Thyroid Cancer 
064010 


0.3 




— 1 i 

CC from Partial,. 

Hepatectomy (ODO4309) 

Mets 


28.7 


Thyroid Cancer 
A302152 


1.7 




Liver Margin 
(ODO4309) 


6.0 


Thyroid Margin 

AjUZ 1 JJ 


15.9 




Colon mets to lung 

/r\ p\r\ a a c i Ai\ 

(OD04451-UI) 


2.8 


Normal Breast 


18.4 




Lung Margin (OD04451- 
02) 


5.1 


Breast Cancer 
(OD04566) 


3.0 


Normal Prostate 6546-1 


0.0 


Breast Cancer 
(01)04590-01) 


14.5 


Prostate Cancer 
(OD04410) 


3.1 


Breast Cancer Mets 
|(OD04590-03) 


21.2 


Prostate Margin 
(OD04410) 


9.2 


Breast Cancer 

Metastasis 

fOO04655-05"l 


! 1.9 

i 


Prostate Cancer 
\\J\JW /ZU-U l ) 


11.2 


Breast Cancer 064006 


7.7 

1 


Prostate Margin 
(wJL/U4 / ZU-UZ ; 


16.6 


Breast Cancer 1024 


46.7 

\ 




Normal Lung 061010 


22.5 


Breast Cancer 
9100266 


3 

1 5.8 


Lung iviei io iviuscie 
(OD04286) 


54.0 


Breast Margin 
19100265 


1 - . 


Muscle Margin 
(OD04286) 




Breast Cancer 
A209073 


35.4 


Lung Malignant Cancer 
(OD03126) 


20.7 


Breast Margin 
A2090734 


13.8 

i 




Lung Margin (OD03126) 


12.4 


Normal Liver 






Lung Cancer (OD04404) 


18.2 


Liver Cancer 064003 


1 0.6 




Lung Margin (OD04404) 


7.9 


Liver Cancer 1025 


i 1.5 
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Lung Cancer (OD04565) \ 


6.8 


Liver Cancer 1026 j 


4.1 


Lung Margin (UIJIHjoj) j 






3.1 


Lung Cancer (OD04237- j 

U1 ) ... 1 


0.5 


Liver Tissue 6004-N J 

i 


1.4 


Lung Margin (OD04237- j 
(JZ) 


7.4 


Liver Cancer 6005-T j 


3.6 


Ocular Mel Met to Liver ; 


7.5 


Liver Tissue 6005-N i 

. J 


0.6 


Liver Margin 
(ULMJ4J I {)) 


6.6 


Normal Bladder 


5.3 


Melanoma Mets to Lung 
(OD04321) - 


0.0 


! 

Bladder Cancer 1023 


13.0 


Lung Margin (OD04321) j 


12.2 


Bladder Cancer 
A302173 


6.8 


Normal Kidney 


18.4 

1 


Bladder Cancer 
(OD047 18-01) 


2.1 


Kidney Ca, Nuclear 
grade2(OD04338) 


11.3 


Bladder Normal 
Adjacent (OD047 18- j 
\jj ) 


24.5 


Kidney Margin 
(C)D()4jj8) 


13.7 


Normal Ovary 


12.4 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


1.6 


Ovarian Cancer 

U04UU6 


100.0 


Kidney Margin 
(OD043J9) 


8.0 


Ovarian Cancer 

[\Jl JKJH / OO-U / ) 


96.6 


Kidney Ca, Clear cell 
type (OD0434U) 


5.5 


Ovary Margin 

\\JLJ\J L t /Oo-Uo ) 


11.5 


Kidney Margin 
(ODU434U) 


8.5 


Normal Stomach 


10.2 




Kidney Ca, Nuclear 
grade 3 (OL>U4^4o) 


1.0 


Gastric Cancer 
9060358 


3.4 


Kidney Margin 
(U LM)454o) 


4.6 


Stomach Margin 
9060359 


7.0 


Kidney Cancer 

(LMJU40ZZ-U 1 J 


3.2 


Gastric Cancer , , 
9060395 


Kidney Margin 


f 

3.4 


Stomach Margin 
9060394 


6.2 


Kidney Cancer 
(OD04450-01) 


1.4 


Gastric Cancer 
9060397 


! 

3.6 

I 


Kidney Margin 
(OD04450-03) 


8.4 


Stomach Margin 
9060396 


| 2.5 


Kidney Cancer 8120607 


3.7 


Gastric Cancer 
064005 


7.4 
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CNSneurodegeneration vl.O Summary: Ag2599 This panel confirms expression 
of the CG55778-0 1 gene in the central nervous system. Please see Panel 1 .3D for discussion 
of utility of this gene in the central nervous system. 

Panel 1.3D Summary: Ag2599 The CG55778-01 gene is most highly expressed (CT 
5 values = 29-34) in the fetal heart and the testis (CT=29-3 l)in two runs with the same probe 
and primer set. This gene product appears to be differentially expressed in fetal (CT values = 
29-3 1) vs adult heart (CT values = 34-35). and may be useful for the differentiation of the 
adult from the fetal phenotype in this tissue. Furthermore, the higher levels of expression in 
fetal heart suggest that this gene product may be involved in the development and 
1 0 homeostasis of this organ. Therapeutic modulation of the expression or function of this gene 
may be useful in the treatment of diseases that affect the heart, including cardiomyopathy, 
atherosclerosis, hypertension, and congenital heart defects. 

This gene is also expressed in other metabolic tissues, including adult and fetal 
skeletal muscle and adipose. 

15 Aldose reductase inhibitors prevent peripheral nerve dysfunction and morphological 

abnormalities in diabetic animal models. Therefore, this gene product may be a small 
molecule drug target for the prevention of morbidity associated with Types 1 and 2 diabetes 
in humans. 

There also appears to be clusters of expression of this gene in liver adenocarcinoma, 
20 melanoma and lung cancer cell lines. This data indicate that the expression of this gene might 
be associated with these forms of cancer and thus, therapeutic modulation of this gene might 
be of use in the treatment of these cancer. 

Because aldose reductase inhibitors prevent nerve degeneration in the periphery, the 
cerebral cortex-preferential expression of this gene product in the adult suggests that 

25 inhibitors of the protein encoded by this gene may have utility in treating neurodegenerative 
diseases involving the cerebral cortex, such as Alzheimer's disease, Huntington's disease, 
depression and possibly even schizophrenia. Furthermore, vascular permiability is a known 
pathological feature of Alzheimer's disease. Because aldose reductase inhibitors prevent 
increased vascular permiability associated with disease, inhibitors of this gene product may 

30 also have utility in treating Alzheimer's disease by specifically addressing associated vascular 
pathology in the cerebral cortex. 
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Panel 2D Summary: Ag2599 The CG55778-01 gene is expressed at a higher level in 
ovarian and breast cancers compared to normal adjacent tissue (CTs=27-29). There also 
appears to be higher expression in normal thyroid and kidney tissues compared to the 
adjacent tumors. Thus, the expression of this gene could be used to distinguish malignant 
5 ovary, breast, thyroid and kidney tissue from normal tissue in these organs. In addition, 
therapeutic modulation of this gene might be of use in the treatment of ovarian and breast 
cancer. 

J. CG55904-01: SQUALENE DESATURASE (NOV8) 

Expression of gene CG55904-01 was assessed using the primer-probe set Ag2834, 
10 described in Table JA. 

Table JA . Probe Name Ag2834 



jPrimers 


Sequences 


Start 
Position 


j SEQ1D 
NO 


r:~ — 
porwara 


— ™ 

5 ' -ggtaggtactgtcggtgaattg-3 ' 


380 


: 302 


jProbe 


TET-5 • -cttcatcaaatgaaaataatttcgagcaag- 3 1 - 
TAMRA 


418 


i 303 


[Reverse 


5 1 -gcaatcgcagcttcttcag- 3 ' 


448 


) 304 



CNS neurodegeneration vl.O Summary: Ag2834 Expression of the CG55904-01 
gene is lovv/undetcctable in all samples in this panel (CTs>35). 

Panel 1.3D Summary: Ag2834 Expression of the CG55904-01 gene is 
1 5 low/undetectable in all samples in this panel (CTs>35). 

Panel 2D Summary: Ag2834 Expression of the CG55904-01 gene is 
low/undetectable in all samples in this panel (CTs>35). 

Panel 3D Summary: Ag2834 Expression of the CG55904-01 gene is 
low/undetectable in all samples in this panel (CTs>35). 

20 Panel 4D Summary: Ag2834 Expression of the CG55904-01 gene is 

low/undetectable in all samples in this panel (CTs>35). 

K. CG55920-01 (NOV12a) and CG55920-04 (NOV! 2b): K1LON PROTEIN 
PRECURSOR 

Expression of gene CG55920-01 and variant CG55920-04 was assessed using the 
25 primer-probe sets Ag2847 and Ag2880, described in Tables KA and KB. Results of the RTQ- 
PCR runs are shown in Tables KC, KD, KE, KF and KG. 
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Table KA . Probe Name Ag2847 



Primers 


Sequences 


(Start Position 


SEQ ID NO 


Forward 


5 ' -agggactacagcctccagatac- 3 ' 


1 388 


305 


Probe 


TET-5 ' -atggcccatacacgtgttctgttcag-3 ' 


- TAMRA; 431 


306 


Reverse 


5 ' -cat.tgttctgggtgtatgttga-3 • 


459 


307 



Table KB . Probe Name Ag2880 



Primers 


Sequences 


Start Position 


SEQ ID NO 


iForward 


5' -gctggtaccttgtgttgacact-3 ' 


1088 


308 


Probe 


TET-5 1 -ccagcatattctacctgaagaatgcca-3 ' -TAMRA 


1121 


3 09 


Reverse 


5 ' -aaagccttttatgggtctttga-3 ' 


1161 


310 



Table KC . CNS_neurodegeneration_vl.O 



Tissue 
Name 


Rel. Exp.(%) 
Ag2847, Run 
208699894 


Rel.Exp.(%) ! 
Ag2880,Run 
209058910 


Tissue 
Name 


Rel. Exp.(%) 
Ag2847,Run 
208699894 


Rel. Exp.(%) 
Ag2880, Run 
209058910 


AD 1 Hippo ! 


5.6 


2.4 


Control 
(Path) 3 
Temporal 
Ctx 


1.9 


0.3 


AD I Hippo \ 


1 J.y 


1 0 5 


Control 
(Path) 4 
Temporal 

Ctx | 


29.3 


12.8 


AD 3 Hippo 

i 


2.7 


1.1 


AD 1 

Occipital 

Ctx 


i i n 
1 1 .U 




AD 4 Hippo 


j 

3.1 


0.5 


AD 2 

Occipital 

Ctx 

(Missing) 


0.0 


0.0 


AD 5 Hippo 


84.1 


100.0 


AD 3 

Occipital 

Ctx 


1.9 


1.0 


AD 6 Hippo 


19.9 


19.8 


AD 4 

Occipital 

Ctx 


12.2 


2.7 


Control 2 
Hippo 


15.5 


12.9 


AD 5 

Occipital 

Ctx 


39.0 


18.9 


Control 4 
Hippo 


2.1 


1.4 


AD 6 

Occipital 

Ctx 


24.0 

I 


46.7 


Control 
(Path) 3 
Hippo 


1.3 


0.4 


Control i 
Occipital 
Ctx 


0.7 


0.3 
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AD 1 

Temporal 

Ctx 


4.6 


2.0 


Control 2 
Occipital 
Ctx 


50.3 


66.4 


adT" 

Temporal 
Ctx 


22.8 


13.9 


Control 3 
Occipital 
Ctx 


12.6 


3.9 


AD 3 
Temporal 

Ctx 


2.1 


0.7 


Control 4 
Occipital 

Ctx 


1.6 


1.0 


AD 4 
Temporal , 
Ctx 


15.0 


4.0 


Control 
(Path) 1 
Occipital 
Ctx 


69.3 


93.3 


AD S Inf 
Temporal v 
Ctx 


100.0 


81.8 


Control 
(Path) 2 
Occipital 
Ctx 


9.8 


3.6 


AD S Sun 
Temporal 
Ctx 


20.3 


16.6 


Control 
(Path) 3 
Occipital 
Ctx 


0.6 


0.3 


AD 6 Inf 
Temporal 
Ctx 


24.3 


28.7 


Control 
(Path) 4 
Occipital 

Ctx 


11.2 


4.7 


AD 6 Sup 
Temporal 
Ctx 


24.5 


29.3 


Control 1 
Parietal Ctx 


2.5 


0.6 


Control 1 
Temporal 

Ctx 


1.6 


0.4 


Control 2 
Parietal Ctx 

i 


19.3 


13.3 


Control 2 
Temporal 
Ctx 


30.1 


35.6 


Control 3 
Parietal Ctx 

■ 
■ 


12.6 


4.9 


Control 3 > 

Temporal 

Ctx 


7.3 


2.6 


Control 
(Path) 1 
Parietal Ctx 


62.9 


92.7 


Control 3 
Temporal 

Ctx 


2.6 


1.3 


Control 
(Path) 2 
Parietal Ctx 


15.5 


9.5 


Control 
(Path) 1 - 
Temporal 
Ctx 


44.1 


54.7 


Control 
(Path) 3 
Parietal Ctx 


1.2 


0.3 


Control 
(Path) 2 
Temporal 


22.7 


15.7 


Control 
(Path) 4 
Parietal Ctx 


40.1 


27.0 



372 



Table KD. Panel 1. 3D 



Tissue Name 


Rel. Exp.(%) 
Ag2847, Run 
161930455 


Rel. Exp.(%) 
Ag2880, Run 
159996472 


Tissue Name 


Rel. Exp.(%) 
Ag2847, Run 
161930455 


Rel. Exp.(%) 
Ag2880, Run 
159996472 


I iver * 

adenocarcinoma 


1.2 


i i 
0.3 (Kidney (fetal) ; 


0.9 


1.3 


Pancreas 


— - - ? 

0.5 


n . iRenal ca. /86- 

lo 


0.2 


0.3 


Pancreatic ca. 
LAr AJN Z 


oo oo ! Renal ca 

U j IA498 


0.5 

" — « 


0.5 

— — — . 


Adrenal gland 


1.1 1.8 


Renal ca. RXF | 

393 


0.0 


0.0 


Thyroid 


1.4 


1 , | Renal ca. 
14 

jACHN 


0.5 


0.3 


Salivary gland 


0.3 


iRenal ca. UO- ! 

03 pi 


4.3 


4.1 


Pituitary gland 


2.6 


, A iRenal ca. TK- 1 

60 1 10 


0.0 


0.1 


Brain (fetal) 


4.8 


8.7 [Liver 


0.0 


—qa — 


Brain (whole) 


19.8 


21.5 


Liver (fetal) 


0.1 


0.1 


Brain (amygdala) 


[Liver ca. 

20.9 3 1 .9 J(hepatoblast) 
HepG2 


0.0 


0.0 


Brain (cerebellum) | 25.0 15.2 |Lung 


2\2 


4.2 


/ B / ain , 38.4 1 100.0 (Lung (fetal) 
(hippocampus) 


1 ? 

I . z. 


0 4 

\J.J 


Brain (substantia 
nigra) 


iLung ca. 
3.6 4.0 !(small cell) 
JLX-I 


0.0 


0.0 


Brain (thalamus) 


jLung ca. 
5.9 9.2 (small cell) 
NCI-H69 


0.3 


0.6 


Cerebral Cortex 


JLung ca. 
100.0 40.3 j(s.cell var.) 

SIIP-77 


1.6 


1.3 

■ 


Spinal cord 


— — . . - 

JLung ca. 

Ill ?7 k lar « c 

|cell)NCI- 

H460 


0.2 


0.1 


glio/astro U87-MG 


1.3 0.3 

i 


(Lung ca. (non- 
Ism, cell) A549 


0.0 


0.0 


glio/astro U-l 18- 
MG 


9.7 : 20.7 j Lun f^r" 
j js.cell) NCI- 


0.1 


0.0 
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H23 






astrocytoma 
SW1783 


2.9 


1.5 


Lung ca. (non- 
s.cell) HOP-62 


2.0 

— — 


1.3 


ncuro*; met SK-N- 
AS 


0.5 


2.4 


Lung ca. (non- 
s.cl) NC1- 
H522 


0.1 


0.0 


astrocytoma SI - 
539 


0.8 


0.4 


Lung ca. 
(squam.) SW 
900 


0.0 


0.0 


astrocytoma SNB- 
75 


0.2 


|Lung ca. 
0.1 j(squam.) NCI- 
11596 


0.3 

I 


0.2 


glioma SNB-19 


0.2 

i 

1 


0.2 

_ j 


Mammary 
gland 


1.4 

m | 


3.8 


glioma U251 

j 


0.8 0.4 


Breast ca.* 
(pl.ef) MCF-7 


0.0 


0.0 


' 

glioma SF-295 


I Breast ca.* 

0.0 0.0 j(pl.ci) MDA- ! 0.7 
VI B -231 


3.8 

— — 


Heart (fetal) 


, . , .. Breast ca.* „ ,, 
54 10 j(pl.ef)T47D ! °-° 


0.0 


Heart 


4.7 1.9 B ^ :,St B ' 0.2 

1 P 49 ' 


2.0 


Skeletal muscle 
(fetal) 


22.7 


6 8 ;Brcastca - 0 0 
JMDA-N ] 


0.0 


Skeletal muscle 


3.8 


0.6 [Ovary 5.2 


1 A 

1 A 


Bone marrow 


0.3 


, jOvarianca. j „ Q 
06 iOVCAR-3 09 

1 : ...r:^:^:::^::.: 


1.0 


Thymus 


. ^ iOvarian ca. 
jOVCAR-4 


0.0 


0.0 


Spleen 


n . j „ iOvarian ca. 
j j jOVCAR-5 


0.0 


0.0 


Lymph node 


0.7 0.6 

i 


Ovarian ca. 
OVCAR-8 


1.3 


1.1 

— - - — 


Colorectal 


9.0 


J ,.7 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


otomacn 


2.2 


4.0 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.0 




Small intestine 


5.6 


7.1 


Uterus j 2.2 


2.5 


Colon ca. SW480 


0.0 


0.0 


Placenta 


0.5 


0.6 


Colon ca.* 

SW620(SW480 

met) 


0.0 


0.0 


Prostate 


0.7 


0.3 


Colon ca. HT29 


0.0 


0.0 


Prostate ca.* 


1.4 


1.7 
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! 1 \ 


(bone met)PC- j 

3 1 




Colon ca. HCT- 
116 


0.0 0.0 (Testis 1.7 

\ \ .1 


1.2 


Colon ca. CaCo-2 


IMelanoma j c A 
00 j 00 !Hs688(A).T j 54 


2.4 


jColon ca. 
!tissue(OD03866) 

i ' 


= i 

2.5 j 0.9 

ii j 


Melanoma* 1 

(met) 5.5 

Hs688(B).T j 


2.3 

_ „.,.„ 


Colon ca. HCC- 
2998 


0.0 0.0 


Melanoma _ . 
UACC-62 


0.0 


Gastric ca.* (liver 
met) NC1-N87 


0.0 J 0.4 


Melanoma „ „ 
M14 


0.4 


Bladder ' 


JMelanoma 

J ' J j V - J (LOXIMVI 


0.0 


0.1 


Trachea 


3.9 


jMelanoma* 
4.0 i(met) SK- 
[MEL-5 


0.1 

1 


0.0 


Kidney 


| 2.3 


0.4 jAdipose 


8.6 

■ ■■vv.w 


3.2 


Table KE. Panel 2D 


|Rel. Exp.(%) 
j Tissue Name | Ag2847, Run 
| 161930456 


Rel. Exp.(%)j 
Ag2880,Run 
159996526 


Tissue Name 


Rel. Exp.(%)l 
Ag2847, Run 
161930456 1 


Rel. Exp.(%) 
Ag2880, Run 
159996526 


Normal Colon | 100.0 

I ! 


100.0 


Kidney 
Margin 
8120608 


7.2 

! 
\ 


2.3 


r t 
CC Well to Mod ! 

Diff(OD03866)j 

i 


2.4 


4.2 


Kidney 
Cancer 
8120613 


0.0 


0.0 


CC Margin 
(OD03866) 


19.1 


26.6 


Kidney 
Margin 
8120614 


10.7 


3.0 


CC Gr.2 
rectosigmoid 
(OD03868) S 


2.7 


3.4 


Kidney 
Cancer 
9010320 


1.3 


0.7 


CC Margin 
(OD03868) 


15.4 


17.2 


Kidney 
Margin 
9010321 


9.6 


5.1 

1 
I 


CC Mod Diff 
(ODO3920) 


1.6 


0.7 


Normal Uterus 


17.9 12.9 

1 


CC Margin 
(ODO3920) 


29.5 


23.0 


Uterus Cancer 
064011 


43.2 22.7 

i 


CC Gr.2 ascend 
colon 

(ODQ3921) 


17.6 


17.9 


Normal 
Thyroid 


7.4 12.6 

] 



J„£t03a:8Hi»4 ■» ill 1:11:11 



CC Margin 
(OD03921) 


18.2 


22.4 


Thyroid 

Cancer 

064010 


I 

2.0 


1.0 


CC from Partial ! 
Hepatectomy 
(ODO4309)- 
Mets j 


0.3 


1.0 


Thyroid 

Cancer 

A302152 


1.2 


1.8 


Liver Margin 
(ODO4309; 


0.1 


1.1 


Thyroid 

Margin 

A302153 


16.0 


17 6 


Colon mets to 

lung(OD0445i- 

01) 


2.0 


0.8 


i 

Normal Breast 

; 

: 


16.7 


13.2 


Lung Margin 
(OD04451-02) ! 


3.8 


4.3 


Breast Cancer 
(OD04566) 


22.5 

I 


1 1.2 


Normal Prostate 
6546-1 


1.8 


3.9 


Breast Cancer 
(OD04590-01) 


9.2 


8.9 


Prostate Cancer 
(OD04410) 


14.3 


19.3 


Breast Cancer 
Mets 

(OD04590-03) 


26.4 


20.6 


■• ■ ■ ? 

Prostate Margin 
(OD04410) 


19.9 


16.7 


Breast Cancer 
Metastasis 

[kj UuhO jj-vjj ) 


2.9 


4.6 


Prostate Cancer 
(OD04720-01) 


17.2 


17.4 


Breast Cancer 
064006 


r 

5.3 


? — «-« 

8.4 


Prostate Margin 
(OD04720-02) 


22.2 


29.1 


Breast Cancer 
1024 


8.5 


6.7 


Normal Lung 
061010 


35.4 


43.2 


Breast Cancer 
9100266 


7.9 




8.7 


Lung Met to 

Muscle 

(ODG4286) 


14.2 


13.0 


Breast Margin 
9100265 


7.9 

!. , , „ | m 


5.6 


Muscle Margin 
(OD04286) . 


17.9 


12.8 


Breast Cancer 
A209073 


10.9 

— — ■ ■ -~ — 


13.7 


Lung Malignant 
Cancer 

\\Jl J\)S) 1 ZD ) 


6.6 


7.5 


Breast Margin 
A2090734 


2.5 


4.1 


Lung Margin 

\\jYj\j5 I AO) 


10.3 


10.2 


Normal Liver 


0.7 


0.7 


\ i incr Canrpr 

(OD04404) 


„ , ,, ... „ 

2.6 


3.4 


[ ,iver Cancer 
064003 


0.1 


I 

0.2 

! 


Lung Margin 
(OD04404) 


12.9 

L - - „ 


12.2 


Liver Cancer 
1025 


0.3 


i 

0.1 


Lung Cancer 
(OD04565) 


0.9 


2.0 


Liver Cancer 
1026 


0.2 


0.1 


Lung Margin 


4.0 

L . . r ... — - .. . — 


2.1 


Liver Cancer 


0.1 





376 



(OD04565) | 






6004-T 




Lung Cancer 
(OD04237-0I) ] 


2.7 


3.7 


Liver I issue 
6004-N 


0.2 


0.3 


Lung Margin 
(OD04237-02) j 


17.6 


16.8 


Liver Cancer 
6005-T 


0.5 


0.2 


Ocular Mel Met j 
to Liver 
(ODO4310) 


0.1 


0.3 


Liver Tissue 
6005-N 


0.1 


0.0 


Liver Margin j 
(ODO4310) 


0.2 


0.0 


Normal 
Bladder 


10.1 


17.1 
1.3 


Melanoma Mets \ 

\ to Lung j 7.8 

(OD04321) 


7.2 ■ 


Bladder 
Cancer 1023 


1.8 


i 

Lung Margin _ 0 
(01)0432 1)' 


23.5 


Bladder 

Cancer 

A302173 


3.9 


5.4 


; 

Normal Kidney 

; 


41.8 


58.2 . 


Bladder 
Cancer 

(OD047 18-01) 


4.4 


2.2 


Kidney Ca, 
Nuclear grade 2 
(OD04338) 




7.9 


Bladder 
Normal 
Adjacent 
(OD047 18-03) 


97.9 


88.3 


Kidney Margin 
(OD04338) 


22.4 


14.3 


Normal Ovary I 7.2 

i 


4.0 


(Kidney Ca 
Nuclear grade 
1/2 (OD04339) 


0.7 


3.5 


Ovarian 

Cancer 

064008 


14.0 


14.8 


Kidney Margin 
(OD04339) 


17.3 


1 5.3 


Ovarian 
Cancer 

(OD04768-07) 


0.1 


0.4 


Kidney Ca, • 
Clear cell type 
(OD04340) 


1.3 


4.0 


Ovary Margin 
(OD04768-08) 


6.4 7.6 


Kidney Margin 
(OD04340) 


» 

35.4 


40.1 


Normal 
Stomach 


40.6 


46.3 


Kidney Ca, 
Nuclear grade 3 
(OD04348) 


0.6 


0.2 


Gastric Cancer 
9060358 


10.8 


9.0 


Kidney Margin 
(OD04348) 


10.0 


11.2 


Stomach 

Margin 

9060359 


9.8 


11.3 


Kidney Cancer 
(OD04622-01) 


2.0 


0.9 


Gastric Cancer 
9060395 


26.6 


36.1 


Kidney Margin 
(OD04622-03) 


2.4 


3.1 


Stomach 
Margin 


14.2 


14.7 

i 
! 
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: 

kTidnpv Cnnopr 

(OD04450-01) : 






9060394 


! 


0.0 


2.1 


Gastric Cancer 
9060397 


7.5 j 7.9 


Kidney Margin 
(OD04450-03) 


19.8 


13.0 


Stomach 

Margin 

9060396 


5.1 | 3.8 

! 1 


Kidney Cancer 
8120607 


2.0 


1.5 


Gastric Cancer 
064005 


21.0 22.4 

i - J .... 



Table KF. Panel 4.D 



Tissue Name 


Rel. Exp.(%) 
Ag2880, Run 
159996551 


Tissue Name 


Rel. Exp.(%) 
Ag2880, Run 
159996551 


Secondary Thl act 


0.2 


HUVEC IL-lbeta 


16.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


17.8 


Secondary Trl act 0.0 


HUVEC TNF alpha + IFN 
gamma 


13.9 


Secondary Thl rest 0.0 


HUVEC TNF alpha + IL4 


15.8 


Secondary Th2 rest 


0.0 jHUVECTL-11 


S 1 

j .j 


Secondary Trl rest 


P ^ iLung Microvascular EC 
(none 


6.6 


Primary Thl act 


ILung Microvascular EC 
°' 0 !TNFalpha + IL-lbeta 


12.1 


Primary Th2 act 


iMicrovascular Dermal EC 

0.6 1 

pone 


4.6 


Primary Tr l act 


(Microsvasular Dermal EC 
jTNFalpha + IL-lbeta 


1.3 


Primary Thl rest 


— » 

(Bronchial epithelium 

0,6 jTNFalpha+lLlbeta 


2.7 


Primary Th2 rest 


* 4 jSmall airway epithelium 
jnone 


0.7 


Primary Trl rest 


(Small airway epithelium 
U '° jTNFalpha+IL-lbeta 


1.6 


CD45RA CD4 
lymphocyte act 

OD45ROCD4 
lymphocyte act 


T \ 

2 1 .5 jCoronery artery SMC rest 


53.2 


jCoronery artery SMC 
■ 7 jTNFalpha+ IL-lbeta 


27.5 


CD8 lymphocyte act 


0.2 {Astrocytes rest 


5.7 


Secondary CD8 
lymphocyte rest 


lAstrocytes TNFalpha + 
°* 5 [IL-lbeta 


5.8 


Secondary CD8 
lymphocyte act 


j 

0.0 1KU-812 (Basophil) rest 


0.7 


CD4 lymphocyte none 


jKU-8 12 (Basophil) 
' jPMA/ionomycin 


0.5 
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2ry Thl/Th2/Trl anti- | 
CD95 CHI 1 


0.0 


CCD1 106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


0.0 


CCDI 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


0.3 


Liver cirrhosis 


1.3 


LAK cells 1L-2HL-12 


0.2 


Lupus kidney 


3.5 


LAK cells IL-2 1 IFN ' 
gamma 


0.2 


NCI-H292 none 


2.4 


LAK cells IL-2+ IL-18 j 0.2 


NCI-H292 IL-4 


7.5 


1 \K celk 
PMA/ionomycin 


0.0 


NC1-H292 JL-9 


9.3 


NK Celk II -? rest 


0.0 


NC 1-11292 IL-13 


3.5 


Two Way MLR 3 day j 


0.7 


NCI-II292 IFN gamma 


2.4 


Two Way MLR 3 day ; 


0.4 


HPAECnone 16.5 


Two Way MLR 7 day 


0.1 


HPAEC TNF alpha + IL- 1 j 

beta j [7A 


PBMC rest 


0.0 


Lung fibroblast none 


7.3 


PBMC PWM 


0.1 


Lung fibroblast TNF alpha 
+ IL-1 beta 

„. „ ,.. „ 


3.2 


PBMC PHA-L 


0 0 jLung fibroblast IL-4 


14.6 


Ramos (B cell) none 


• 7.0 Lung fibroblast IL-9 


15.3 


Ramos (B cell) 
ionomycin 


100.0 jLung fibroblast IL-13 


8.4 


B lymphocytes PWM 


„ , jLun" fibroblast IFN 

0.4 | to 
1 gam ma 


15.2 


B lymphocytes CD40L 
and IL-4 


n ~ \ Dermal fibroblast 
|CC D 1070 rest 


89.5 


EOL-l dbcAMP 


n n jDermal fibroblast 

]CCDI070 TNF alpha 


88.3 


EOL-l dbcAMP 
PMA/ionomycin 


n 0 ! Dermal fibroblast 
1CCD1070 IL-1 beta 


51.4 


Dendritic cells none 


A A JDermal fibroblast IFN 
0.0 \ 

Igamma 


20.7 


Dendritic cells LPS 


0.1 jDermal fibroblast IL-4 


35.6 


Dendritic cells anti- 
CD40 


0.6 JIBD Colitis 2 


5.0 


Monocytes rest 1.7 IIBD Crohn's 


6.1 


Monocytes LPS. 0.0 (Colon 


42.0 


Macrophages rest 


0.0 jLung 


16.5 


Macrophages LPS 


0.0 [Thymus 


44.4 


HUVEC none 


33.7 jKidney 


19.2 


HUVEC starved 


70.7 ! 





Table KG. Panel CNS 1 
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Tissue Name 


Rpl F\n (%\ 
Ag2847, Run 
171669934 


Rel E\n.(%) I 
Ag2880, Run | 
171688447 


j Rel. Exp.(%) 
Tissue Name j Ag2847, Run 
j 171669934 


Rel. Exp.(%) 
Ag2880, Run 
171688447 


BA4 Control 1 


31.2 


13.0 


BAI7PSP 34.2 


8.7 


BA4 Control2 


61.6 


58.6 


BA17PSP2 9.6 


2.6 


BA4 

Alzheimer's2 ; 


6.1 


0.7 


Sub Nigra 
Control 


12.2 


5.3 


p A f- • i 36.6 
Parkinsons j 


159 jSub Nigra 
iConirol2 


19.6 


19.6 


BA4 6g8 
Park in son 's2 I 


60 3 Ni§ra 
} " J |Alzheimer's2 


5.9 


1.2 


BA4 

Huntington's 


31.6 


j iSub Nigra 
11 |Parkinson's2 


24.0 


17.7 


BA4 

Huntington's2 


4.6 


0.0 


Sub Nigra 
Huntington's 


31.9 


14.6 


BA4 PSP 


7.7 


LI 

] 


Sub Nigra 
Huntington's2 


11.2 


7.3 


BA4 PSP2 


27.7 


9.7 


Sub Nigra 
PSP2 


6.0 


2.5 


BA4 

Depression 
BA4 

Depression2 


14.5 


6.3 


Sub Nigra 
Depression 


2.5 


3.2 


8.3 


0.0 


Sub Nigra 
Depression2 


3.7 


1.2 


BA7 Control 


53.2 


23.3 

i : 


Glob Palladus 
Control 


5.1 


2.6 


BA7 Control2 


33.7 


iGlob Palladus 
Z ^' 5 |Control2 


6.1 


2.5 


BA7 

Alzheimer's2 


11.6 

i 


IGlob Palladus 
| Alzheimer's 


4.5 


2.1 


BA7 

Parkinson's 


16.6 

j 


jdlob Palladus 
|Alzheimer's2 


1.7 


1.1 


BA7 

Parkinson's2 


51.4 


Glob Palladus 
4^.1 i n . - 

iParkinson s 


36.6 


25.5 


BA7 

Huntington's 


42.3 


22.8 


Glob Palladus 
Parkinson's2 


5.3 


1.2 


BA7 

Huntington's2 


50.7 


14.0 


Glob Palladus 
PSP 


1.7 


0.6 


BA7 PSP 


43.8 


21.8 


Glob Palladus 
PSP2 


3.9 


0.0 


BA7 PSP2 


36.3 


19.5 


Glob Palladus 
Depression 


2.0 


0.4 


BA7 

Depression 


12.7 


1.2 


Temp Pole 
Control 


17.1 


9.3 


BA9 Control 


25.0 


9.7 


Temp Pole 
Control2 


69.7 


57.8 
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BA9 Control 


100.0 


100.0 


Temp Pole 
A Izhpimpr's 


7.9 


0.3 


BA9 

Alzheimer's 


8.1 


1.1 


Temp Pole 
A l7hpimpr's? 


5.3 


1.3 


BA9 

Alzheimer's2 


18.3 


3.5 


Temp Pole 
Park inson's 


30.6 


13.6 


BA9 

Parkinson's 


37.1 


13.5 


Temp Pole 

Parkinson's'") 


29.3 


11.3 


BA9 

Park inson's? 


63.3 


55.1 


Temp Pole 

M i inti notr»n'Q 

1 I U 1 1 111 It^lLM 1 o 


43.2 


18.3 


BA9 

Huntington's 


55.1 


32.3 


Temp Pole PSP 


7.0 


0.5 


BA9 

Huntington's? 


12.2 


0.9 


Temp Pole 
PSP? 

1 OI z. 


8.6 


0.5 


BA9 PSP 


15.2 


4.3 


Temp Pole 

npnrpccinn') 
L/v-jJI CoolUllZ, 


4.5 


0.7 


BA9 PSP2 


7.2 


2.5 


Cing Gyr 


73.2 


40.6 


BA9 

DpnrpQQinn 


3.5 


3.1 


Cing Gyr 

i nnlrnl / 
V_^Ullll UlZ, 


38.2 


17.4 


BA9 

Dp n rpss i o n ? 


7.9 


' 

1.6 


Cing Gyr 

A lyiipuvipc't 

r\ 1ZJ IC'll i 1CI o 


25.5 


8.8 


BA 17 Control 


59.0 


19.6 


Cing Gyr 
Alzheimer's2 


9.5 


1.4 


BA17 
Control? 


67.8 


39.5 


Cing Gyr 
Parkinson's 


24.3 


9.3 


BA17 

A l7hptmpr's? 

i V 1/^1 1LM 1 ILL jZ. 


16.8 


1.8 


Cing Gyr 
Parkinson's2 


34.4 


32.8 


BA17 
Parkinson's 


37.4 


9 j jCing Gyr 

{Huntington's j 


63.7 


38.4 


BA17 • 
Parkinson's2 


56.6 


36 6 pngGyr j 
!Huntington's2 j 


12.5 


4.6 


BA17 

Huntington's 


37.1 


16.3 jCing Ciyr PSP j 


15.5 


7.5 


BA17 

Huntington's2 


15.9 


5.1 

;i 


i 

Cing Gyr PSP2 1 

i 


5.8 


0.0 


BA17 
Depression 


6.1 


o.o fang Gyr 

IDepression 


2.9 


0.0 


BA17 

Depression2 


28.1 


7.1 


Cing Gyr j 
Depression2 j 


9.2 


1.8 



CNS neurodegeneration vl.O Summary: Ag2847/2880 No clear relationship 
between the expression levels of the CG55920-01 gene and Alzheimer's disease is evident in 
panel CNS neurodegeneration vl .0. See Panel 1 .3D for discussion of utility of this gene in 
the central nervous system. 
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Panel 1.3D Summary: Ag2847/2880 Two experiments with two different probe and 
primer sets show highest expression of the CG55920-01 gene, a kilon homolog, in the brain. 
This expression profile is consistant with published reports of kilon expression. The sequence 
of kilon shows a high degree of homology to that of the chicken protein neurotractin, a 
5 molecule involved in neurite outgrowth capable of interacting with LAMP. 

Because this class of molecule is thought to play a role in the guidance of growing 
axons, and kilon is expressed specifically in neurons, it has been suggested that they confer 
the ability to rearrange dendritic connectivity on magnocelluiar neurons. Degeneration of 
dendritic orphology and connectivity is a pathological characteristic of neurodegenerative 
10 diseases, such as Alzheimer's disease. Recombinant neurotractin promotes neurite outgrowth 
of telencephalic neurons and interacts with the IgSF members CEPU-1 . Therefore, this gene 
product may be used as a protein therapeutic to counter neurodegeneration in a range of 
neurodegenerative diseases. 

In addition to the brain preferential expression on this panel, expression is relatively 
1 5 absent in brain cancer derived cell lines. Thus, the expression of this gene could be used to 
distinguish brain-derived tissue from other tissues in the panel. Moreover, therapeutic 
modulation of this gene, through the use of small molecule drugs, antibodies or protein 
therapeutics might be of use in the treatment of brain cancer. 

This gene is also moderately expressed in a variety of metabolic tissues including 
20 pancreas, adrenal, thyroid, pituitary, adult and fetal heart, and adipose. Thus, this gene may 
be an antibody target for the treatment of disease in these tissues, including Types 1 and 2 
diabetes, and obesity. 

Panel 2D Summary: Ag2847/2880 Two experiments with different probe and 
primer sets produce results that are in very good agreement, with highest expression of the 

25 CG55920-01 gene in a sample derived from normal colon tissue (CTs=27-29). In addition, 

there is substantial expression of this gene in samples derived from normal colon tissue when 
compared to their adjacent malignant counterparts. The trend toward differential expression 
in normal tissues over their malignant counterparts is also seen in kidney samples and bladder 
samples. Thus, the expression of this gene could be used to distinguish normal colon, bladder 

30 or kidney from their malignant counterparts. Moreover, therapeutic modulation of this gene, 
through the use of small molecule drugs, antibodies or protein therapeutics might be of use in 
the treatment of colon, bladder or kidney cancer. 
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Panel 4D Summary: Ag2880 The CG55920-01 transcript is expressed in endothelial 
cells, fibroblasts, activated Ramos B cells and activated CD45RA (naive) T cells but not in 
primary B cells. This transcript encodes a putative adhesion molecule that has been 
hypothesized to be involved in the establishment and remodeling of neural circuits. The role 

5 of this protein in the immune system has not been examined, however, based on its CNS 
function it may be involved in cell-cell binding that leads to leukocyte interactions with 
endothelium resulting in leukocyte extravasasiioii. Alternatively, the protein encoded for by 
this transcript may be important in other cellular interactions. Therapeutics designed with the 
protein encoded for by this transcript could be important in the treatment of inflammation 

1 0 resulting from asthma, chronic obstructive pulmonary disease, inflammatory bowel disease, 
arthritis, and psoriasis. Please note that data from a second experiment using the probe and 
primer set Ag2847 is not included because the amp plot suggests that there were experimental 
difficulties with this run. 

Panel CNS1 Summary: Ag2847/2880 Two experiments with different probe and 
15 primer sets produce results that are in very good agreement, confirming expression of the 
CG55920-0 1 gene in the brain. See Panel 1 .3D for discussion of utility of this gene in the 
central nervous system. 

L. CG55988-01: ORGANIC CATION TRANSPORTER (NO VI 3a) 

Expression of gene CG55988-01 was assessed using the primer-probe set Ag2861, 
20 described in Table LA. Results of the RTQ-PCR runs are shown in Tables LB, LC and LD. 



Table LA . Probe Name Ag2861 



Primers 


Sequences 


(start PositionjSEQ ID NO 


Forwardjs 1 - tctcttgcagattccagagagt - 3 ' 


193 311 


Probe 


TET- 5 ' - tgtgccttccagaacatctcttgtgg- 3 


' -TAMRAi 220 312 


Reverse 


5 ' - tgaacacagaagccaagtagtg- 3 1 


j 258 313 



Table LP. Panel 1 .3D 



Tissue Name 


Rel. Exp.(%) 
Ag2861,Run 
161974432 


Rel. Exp.(%) 
Ag2861,Run 
165721638 


IRel. Exp.(%) 
Tissue Name jAg2861, Run 
j 161974432 


Rel. F,xp.(%) 
Ag2861, Run 
165721638 


Liver 

adenocarcinoma 


0.0 


0.0 


Kidney (fetal) j 4.1 


2.2 


Pancreas 


0.0 


0.0 


Renal ca. 786- j ^ ^ 

0 _ 1 : 


0.0 


Pancreatic ca. 


0.0 


.?:?_ 


Renal ca. 0.0 


0.0 
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CAPAN 2 


j |A498 






Adrenal gland 


0.0 | 0.0 


Renal ca. RXF 

393 


0.0 


0.0 


Thyroid 


.... .......... 1 

0.0 1 0.0 

j \ 

1 - 


Renal ca. 
ACHN 


0.0 


0.0 


Salivary gland 


0.0 j 0.0 


Renal ca. UO- 
31 


0.0 


0.0 


Pituitary gland 


: 

0.0 


_ _ jRenal ea. TK- 

jio 


0.0 


0.0 


Brain (fetal) 


0.0 


1.5 (Liver 


0.0 


0.0 


Brain (whole) 


0.0 


0.0 jl.iver (fetal) 


32.3 


35.8 


Brain (amygdala) 

i 


0.0 


0.0 


Liver ca. 
(hepatoblast) \ 
HepG2 


1.5 


1.6 


Brain (cerebellum) j 0.0 


0.0 


Lung 


0.0 


0.0 


Brain 

(hippocampus) 


0.0 


1.5 


Lung (fetal) 


0.0 


0.0 


Brain (substantia 
nigra) 


0.0 


0.0 


Lung ca. 
(small cell) 
LX-1 


0.0 


0.0 


Brain (thalamus) 

j 


0.0 


0.0 


Lung ca. 
(small cell) 
NCI-H69 


0.0 


0.0 


Cerebral Cortex 


0.5 


JL-ung ca. 
0.0 '(s.cell var.) 
jSHP-77 


0.0 


0.0 


Spinal cord 


0.0 


ILung ca. 

o o ! (large 

|celI)NCT- 
!h460 


' 

0.0 


0.0 


glio/astro U87MG 


0.0 


n n ILung ca. (non- 
Ism, cell) A549 


0.0 


0.0 


glio/astro IM18- 
MG 


0.0 


(Lung ca. (non- 
0.0 js.cell) NCI- 
|H23 


n n 
u.u 


1 0 


astrocytoma 
SWI783 


0.0 


no ILung ca. (non- 
js.cell) HOP-62 


0.0 


0.0 


neuro*; met SK N- 
AS 


0.0 


ILung ca. (non- 
0.0 js.cl)NCl- 
IH522 


0.0 


0.0 


astrocytoma SF- 
539 


0.0 


0.0 

i 

! ; 


Lung ca. 
(squam.) SW 
900 


0.0 

! 

! 

i vv Tmr 


0.0 


astrocytoma SNB- 
75 


0.0 


I 

0.0 

i. 


Lung ca. 
;(squam.) NCI- 
|H596 


1.7 

1 

1 


2.0 
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glioma SNB- 19 1 0.0 j 0.0 

i 1 


Mammary in Q 
gland 1 


1.6 


i 

glioma U251 


1.1 0.0 

... . ' 1 J 


t>reasr ca. ~ ^ 
(pl.ef) MCF-7 J 


0.0 


Heart (fetal) a 


i \ 

i ! 

0.0 0.0 

i ; 
.... \ 

6.9 0.0 


DrCaSl Ca. 

(pl.ef) MDA- j 0.0 
MB-23 1 | 

Breast ca.* n f 
(pl.ef) T47D ] 


0.0 
0.0 


Heart 


0.0 0.0 


Breast ca. BT- 1 

549 j U ° 


1.0 


oKeietai muscie 
(fetal) 


11.4 


0.0 


Breast ca. 
MDA-N 


0.0 


0.0 


Skeletal muscle 


0.0 


0.0 


Ovary 


2.0 


0.0 


Bone marrow 


100.0 


100.0 


Ovarian ca. 
OVCAR-3 


0.0 


0.0 


Thymus 


6.3 0.7 

i 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


0.0 0.0 


Ovarian ca. 
OVCAR-5 


0.0 


0.0 


— 

Lymph node 


1.4 0.0 

J 


Ovarian ca. 
OVCAR-8 


0.0 


0.0 


- - — ■ 

Colorectal 


0.0 


1.4 


Ovarian ca. 
llGROV-1 


0.0 


0.0 


Stomach 


— 

0.0 


[Ovarian ca.* 
0.0 j(ascites) SK- 
|OV-3 


0.0 


3.2 


Small intestine 


0.0 


0.0 Uterus 


6.7 


7.9 


Colon ca. SW480 


0.0 


0.0 1 Placenta 


0.9 


1 < 

1 . J 


Colon ca.* 

SW620(SW480 

met) 


0.0 


0.0 i Prostate 


0.0 


u.u 


Colon ca. HT29 


0.0 


(Prostate ca.* 
1 .4 |(bone met)PC- 

13 


0.0 

i 


0.0 


Colon ca. HCT- 
i 16 


0.0 


0.0 


] 

Testis 


33.4 


12.5 


Colon ca. CaCo-2 


0.0 


0.0 


Melanoma 
Hs688(A).T 


0.0 

i 


0.0 


Colon ca. 
tissue(OD03866) 


j - - •" • 

2.8 

] 


0.0 


Melanoma* 
(met) 

|Hs688(B)T 


0.0 


0.0 


Colon ca. HCC- 
2998 


0.0 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


Gastric ca.* (liver 


| 0.0 


0.0 (Melanoma 


0.0 


0.5 
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met) NCI-N87 1 | 


M14 






;i 

i 

Bladder 

J 


I 

4.0 


0.0 


Melanoma 
LOXIMVI 


0.0 


0.0 




~ " * 




Melanoma* 






Trachea 


11.2 

5 

: 


0.0 


(met) SK- 
MEL-5 


0.0 


0.0 


Kidney 


0.0 


0.0 


Adipose 


1.5 


0.4 



Table LC. Panel 2D 



Tissue Name 


Rel Exp.(%) 
Ag2861,Run 
161974611 


Tissue Name 


Rel. Exp.(%) 
Ag2861,Run 
161974611 


Normal Colon 


0.6 


Kidney Margin 
8120608 


0.0 


CC Well to Mod Diff 
(OD03866) 


0.5 


Kidney Cancer 
8120613 


0.0 

1 


CC Margin (OD03866) 


0.3 


Kidney Margin _ _ 
8120614 1 


CC Gr.2 rectosigmoid 
(OD03868) 


0.0 


Kidney Cancer _ , 
9010320 


CC Margin (OD03868) 


0.0 


Kidney Margin | _ _ 
9010321 


CC Mod Diff 
(ODO3920) 




I 

Normal Uterus j 1 .0 

i 


CC Margin (ODO3920) 

, V [ 


0.0 


Uterus Cancer ( _ „ 
064011 


CC Gr.2 ascend colon 
(OD0392I) 




0.2 


Is 

Normal Thyroid 0.0 


CC Margin (OD03921) 

CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.3 
0.1 


— y — — , 

Thyroid Cancer n 9 
064010 


Thyroid Cancer 
A302152 


0.0 


Liver Margin - 
(ODO4309) 


0.3 


Thyroid Margin 
A302153 


0.0 


Colon mets to lung 
(OD04451-01) 


0.0 


Normal Breast 


0.0 


Lung Margin (OD04451- 
02) 


0.1 


Breast Cancer 
(OD04566) 


0.0 


Normal Prostate 6546-1 


0.0 


Breast Cancer 
(OD04590-01) 


0.0 


Prostate Cancer 
(OD04410) 


0.7 


Breast Cancer Mets 
(OD04590-03) 


■ - 

0.1 




Prostate Margin 
(OD04410) 


0.0 


Breast Cancer 
Metastasis 


0.4 
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(OD04655-05) 




Prostate Cancer 
(OD04720-0H 


0.2 


Breast Cancer 064006] 


0.0 


Prostate Margin 
(0004720-02^ 


0.0 


Breast Cancer 1 024 

\ 
A 


0.9 


Normal Lung 061010 


0.6 


Breast Cancer 
9100266 \ 


0.0 


Lun° Met to Muscle 
(OD04286) - 


0.6 


Breast Margin 
9100265 


0.7 


Muscle Margin 
(OD04286) 


0.3 


Breast Cancer 
A209073 

■ « - 


A A 


Lung Malignant Cancer i 
(OD03126) 


0 1 


Breast Margin 
A2090734 ~ 


0.7 


Lung Margin (OD03126) 


0.5 


Normal Liver 


0.0 


Lung Cancer (OD04404) ! 


0.4 


Liver Cancer 064003 


0.0 


Lung Margin (OD04404) 


1.3 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


0.2 


Liver Cancer 1026 


0.0 


f una Margin (0004565^ 


0.8 


Liver Cancer 6004-T 


0.3 


Lung Cancer (OD04237- 
u i j 


0.2 


Liver Tissue 6004-N 


0.1 


Lung Margin (OD04237- 


0.7 


Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver 
fOD04^ \ 0"i 


0.0 


Liver Tissue 6005-N 


0.0 


Liver Margin 
(OD043 1 0^ 


0.0 


Normal Bladder 


0.0 


Melanoma Mets to Lung 
(OD04321) 


0.7 


Bladder Cancer 1023 


j 

0.2 

1 


Lung Margin (OD04321) 


3.7 


Bladder Cancer 
A302173 


1.7 


Normal Kidney 


0.5 


Bladder Cancer 
(OD047 18-01) 


0.6 


Kidney Ca, Nuclear 
grade2(OD04338) 


1.1 


Did(juer iNonnai 
Adjacent (OD04718- 
03) 


0.0 

| 


Kidney Margin 


0.9 


Normal Ovary 


0.0 

i 

1 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


0.0 


Ovarian Cancer 
064008 


0.2 


Kidney Margin 
(OD04339) 


0.0 


Ovarian Cancer 
(OD04768-07) 


| 100.0 


Kidney Ca, Clear cell 
type (OD04340) 


0.1 


Ovary Margin 
(OD04768-08) 


0.0 


Kidney Margin 
(OD04340) 


0.0 


Normal Stomach 


s 

1 o.o 
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Kidney Ca, Nuclear 
arade 3 COD04348^ 


0.7 


Gastric Cancer 
9060358 


0.1 


Kidney Margin 
(OD04348) 


0.0 


Stomach Margin \ 
9060359 


0.5 


Kidney Cancer 
(OD04622-01) 


1.1 


Gastric Cancer 
9060395 


0.0 


Kidnev Margin 
(OD04622-03) 


0.0 


Stomach Margin 
9060394 


0.6 


Kidney Cancer 
(OD04450-01) 


0.0 


Gasu ic Cancer j 
9060397 


0.7 


Kidney Margin 
(OD04450-03) 


0.0 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.3 


Gastric Cancer 
064005 


0.2 



TableLD. Panel 4D 



Tissue Name 


Rel F\n 

l\tl. JLJALf«l / O 1 

Ag2861, Run 
159616582 


Tissue Name 


Rel. Exp.(%) 
Ag2861,Run 
159616582 


Secondary Th 1 act 


0.0 


HUVEC IL-lbeta 


0.0 


Sprnndarv 1 h2 act 


0.0 


HUVEC I FN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


(J.U 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 r 


HUVEC IL-I 1 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


1.4 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 


Primary Tr l act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


1.7 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45ROCD4 
lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 



388 



Secondary CD8 
Ivmnhocvte rest 


Astrocytes TNFalpha + 
j IL-1 beta 


0.0 


Secondary CD8 
lymphocyte act 


0.0 lKU-8 12 (Basophil) rest 


54.3 


CD4 lymphocyte none 1 


00 jKU-8 12 (Basophil) 
j PMA/ionomycin 


71.2 


2rvThl/Th2/Trl anti- 
CD95CH11 


Q ICCD1 106 (Keratinocvtes) 
inone 


2.6 


LAK cells rest 


12.8 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-1 beta 


U.U 


LA K cells 1L-2 


0.0 


Liver cirrhosis 


4.5 


LAK cells IL-2+1L-12 


1.1 


Lupus kidney 


0.0 


LAK cells IL-2+1FN 
gamma 


1.0 


NCI-H292 none 


U.U 


LAK cells 1L-2 ML- 18 : 


0.8 


NCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292 IL-9 


0.0 


NK Cells iL-2 rest 


0.0 |NCI-H292 IL-13 


1.4 


Two Way MLR 3 day 


1 1 .0 1NC1-H292 TFN gamma 


0.0 


Two Way MLR 5 day 


0.6 IHPABC none 1 0.0 


lwo Way MLR 7 day 


jHPARC TNF alpha + IL-1 

(beta 


0.0 


PBMC rest 


3.8 Tung fibroblast none 


0.0 


PBMC PWM 


iLung fibroblast TNF alpha 
0,0 1+ IL-1 beta 


0.0 


PBMC PIIA-L 


0.0 Tung fibroblast IL-4 


2.5 


Ramos fB celH none 

1 V LA- Ill \J O I L' vvll I 11V/UV 


0.0 Tung fibroblast IL-9 


0.0 


Ramos (B cell) 
ionomvcin 


0.0 Tung fibroblast IL-1 3 


3.0 


B lymphocytes PWM 


jLung fibroblast 1FN 
igamma 


0.0 


B lymphocytes CD40L 
land IL-4 


1 Dermal fibroblast 
lo ICCD 1070 rest 


0.0 


EOL-1 dbcAMP 


[Dermal fibroblast 
JCCD1070 TNF alpha 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


j Dermal fibroblast 
jCCD1070 IL-1 beta 


0.0 


Dendriticcells none 


^ jDermal fibroblast IFN 

jgamma 


0.0 


Dendritic cells LPS 


100.0 (Derma) fibroblast IL-4 


0.0 


Dendritic cells anti- 
CD40 


69.7 JlBD Colitis 2 

\ _ . „._..__ 


0.0 


Monocytes rest j 36.1 jlBD Crohn's 


0.0 


Monocytes LPS j 7.4 jColon 


0.0 
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Macrophages rest 94.0 




~r 


Macrophages LPS 


319 


iThymus 


0.0 


HUVEC none 




jKidney 


34.4 


HUVEC starved 


0.0 







Panel 1.3D Summary: Ag2861 The expression of the CG55988-01 gene is highest 
in bone marrow (CTs=3 1-32) in two experiments with the same probe and primer. In 
addition, there was substantial expression in samples derived from testis and fetal liver. This 
expression profile is consistant with- published data (See references below). Thus, the 



5 expression of this gene could be used to distinguish these tissues from other tissues in the 

panel. Furthermore, the higher levels of expression in fetal liver when compared to adult liver 
suggest that this gene product may be involved in the development and homeostasis of the 
liver. Thus, therapeutic modulation of the expression or function of the protein encoded by 
this gene may be effective in the treatment of diseases that affect the liver or the function of 
10 this gene product in the liver. 

Panel 4D Summary: Ag2861 The CG55988-01 transcript is expressed in KU-812 
cells, macrophages and dendritic cells (CTs=31-33). The transcript is more highly expressed 
in resting macrophages and monocytes than in treated cells of these types, but is induced in 
anti-CD40 or LPS treated dendritic cells. The protein encoded by this transcript may be 

1 5 important in monocytic differentiation and in dendritic cell differentiation and activation. 

Therefore, regulating the expression of this transcript or the function of the protein it encodes 
could alter the types and levels of monocytic cells regulated by cytokine and chemokine 
production and T cell activation. Therapeutics designed with the protein encoded by this 
transcript could therefore be important for the treament of asthma, emhysema, inflammatory 

20 bowel disease, arthritis and psoriasis. 

M. CG56001-Q1: 3-HYDROXYBUTYRATE DEHYDROGENASE (NOV14a) 

Expression of gene CG56001-01 was assessed using the primer-probe set Ag2868. 
described in Table MA. Results of the RTQ-PCR runs are shown in Tables MB, MC, MD, 
ME and MP. 

25 Table MA . Probe Name Ag2868 



Primers] Sequences 


Start Position 


SEQID NO 


Forwards ' -ctactactggtggctgcgaat- 3 ' 


1025 


314 


Probe lTET-5' - cagatcatgacccacttgcctggag-3 ' 


-TAMRA 3 


1047 


315 


Reversej5 ' -actcttcagcggatgtagatca- 3 ' 




1084 


316 
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Table MB . CNS neurodegeneration vl.O 



Tissue 
Name 


Rel. Exp.(%) 
Ag2868,Run 
206485413 


Rel. Exp.(%) 
Ag2868, Run 
224079571 


Tissue 
Name 


Rel. Exp.(%) 
Ag2868,Run 
206485413 


Rel. Exp.(%) 
Ag2868, Run 
224079571 


AD 1 Hippo \ 


10.7 


11.1 


Control 
(Path) 3 
Temporal 
Ctx 

Control 


8.2 


9.7 


AD 2 Hippo 


32.1 j 


39.2 


(Path) 4 

Temporal 

Ctx 


50.7 


56.3 


AD S Hinno 


8.7 


4.0 


AD 1 
Occinital 

V / WW 1 l_J 1 LU 1 

Ctx 

.......,,.,,,„ 


16.0 


20.6 


; 

j 

AD 4 Hippo 


12.3 


9.6 


AD 2 

Occinital 

Ctx 

(Missing) 


0.0 


0.0 


: 

AD 5 Hippo 

! 

: 


99.3 


74.2 


AD 3 

Occipital 

Ctx 


6.3 


8.4 


AD 6 Hippo 


34.4 


35.8 


AD 4 

Occipital 

Ctx 


24.8 


22.7 


Control 2 
Hippo 


27.9 


29.3 


AD 5 

Occipital 

Ctx 


48.3 


19.3 

♦ 


Control 4 
Hippo 


15.4 




13.1 


AD 6 

Occipital 

Ctx 


18.2 


43.5 


Con trnl 

> • V/ 1 111 Wl 

(Path) 3 
Hippo 


8.7 


12.9 


Control 1 
Occipital 
Ctx 


6.6 


5.5 


AD I 

Temporal 

Ctx 




12.4 


9.7 


Control 2 
Occipital 
Ctx 


67.4 


60.7 


AD 2 

Temporal 

Ctx 


34.9 


40.6 


Control 3 
Occipital 
Ctx 


26.2 


28.9 


AD 3 

Temporal 

Ctx 


6.3 


5.0 


Control 4 
Occipital 
Ctx 


7.6 


5.5 


AD 4 

Temporal 

Ctx 


13.4 


28.9 


Control 
(Path) 1 
Occipital 


92.0 


68.8 
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Ctx 






AD5lnf 
Temporal 
Ctx 


100.0 


100.0 


Control 
(Path) 2 
Occipital 
Ctx 


18.9 


15.6 


AD 5 Sup 
Temporal 
Ctx 


57.0 


46.3 


Control 
(Path) 3 
Occipital 

Ctx 

; 


3.8 


2.7 


AD 6 Tnf 

: 

Temporal 
Ctx 

• 

_ 


32.3 


33.4 


Control 
(Path) 4 
Occipital 

CIX 


35.1 


306 


AD 6 Sup 
Temporal 
Ctx 


45.4 


39.0 


Control 1 
Parietal Ctx 

! 


15.5 


10.1 


Control 1 
Temporal 
Ctx 


10.0 


12.6 


Control 2 
Parietal Ctx 


47.0 


36.3 


! Control 2 
Temporal 

CtX 


53.6 


43.2 


Control 3 
Parietal Ctx 


17.3 


29.5 


Control 3 
Temporal 
Ctx 


28.1 


20.7 


Control 
(Path) 1 
Parietal Ctx 


94.6 


77,9 


Control 3 
Temporal 
Ctx 


16.8 


15.6 


Control 
(Path) 2 
Parietal Ctx 


35.4 


41.2 


Control 
(Path) 1 
Temporal 
Ctx 


73.2 


63.3 


Control 
(Path) 3 
Parietal Ctx 


4.3 


6.2 


Control 
(Path) 2 
Temporal 
Ctx 


57.8 


43.2 


Control 
(Path) 4 
Parietal Ctx 


68.8 


59.5 



Table MC. Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Ag2868, Run 
16201 1291 


Tissue Name 


Rel. Exp.(%) 
Ag2868, Run 
162011291 


Liver adenocarcinoma 


0.5 


Kidney (fetal) 


9.1 


Pancreas 


1.1 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPAN 
2 


1.6 


Renal ca. A498 


1.1 


Adrenal gland 


1.0 


Renal ca. RXF 393 


2.8 
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Thyroid 


9.9 


Renal ca. ACHN 


1.5 


Salivary gland 




Renal ca. UO-3 1 : 


2.7 


Pituitary gland 


3.0 


Renal ca. TK-10 


3.4 


Brain (fetal) 


3.3 


Liver 


36.9 


Brain (whole) 


23.5 


Liver (fetal) 


24.7 


Brain (amygdala) 


13.7 


Liver ca. 

(hupatubla^t) HcpG2 ; 


5.0 


Brain (cerebellum) 


'"283" 


Lung 


1 .4 


Brain (hippocampus) 


31.6 


Lung (fetal) 


3.4 


Brain (substantia nigra) 


8.5 


Lung ca. (small cell) 
LX-1 


2.8 


Brain (thalamus) 


16.8 


Lung ca. (small cell) ; 
NCI-H69 


7.1 


Cerebral Cortex 


100.0 


Lung ca. (s.ceil var.) 
SHP-77 


3.1 


Spinal cord 


10.2 


Lung ca. (large 
cell)NCl-H460 


0.3 


glio/astro U87-MG 


1.3 


Lung ca. (non-sm. 
cell) A549 


0.7 


glio/astro U-l 18-MG 


0.4 


Lung ca. (non-s.cell) 
NC1-H23 


0.6 


astrocytoma SW1783 


4.7 


Lung ca. (non-s.cell) 
HOP-62 


2.8 


ncuro*; met SK-N-AS 


1.0 


Lung ca. (non-s.cl) 
NC1-H522 


0.4 


astrocytoma SF-539 


6.5 


Lung ca. (squam.) 
SW900 


\ v 

0.9 


astrocytoma SNB-75 


1.4 


Lung ca. (squam.) 
NCI-H596 


3.4 


glioma SNB-19 


11.5 


Mammary gland 


9.9 


glioma U251 


5.1 


Breast ca.* (pl.ef) 
MCF-7 


13.3 


glioma SL-z9j 


U.J 


Breast ca.* (pl.ef) j ^ ^ 
MDA-MB-231 


Heart (letal) 


4 J. 1 


Breast ca.* (pl.ef) 
T47D 


12.2 


Heart 


21.9 


Breast ca. BT-549 


! 1.6 


Skeletal muscle (fetal) 


27.9 


Breast ca. MDA-N 


| 3.9 


Skeletal muscle 


20.2 


Ovary 


10.4 


Bone marrow 


3.5 


Ovarian ca. 
OVCAR-3 


j 4.5 


Thymus 


30.1 


Ovarian ca. 
OVCAR-4 


2.6 


Spleen 


3.0 


Ovarian ca. 


3.7 
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\ ( 


3VCAR-5 I 


Lymph node 


: 


Ovarian ca. , -, 
OVCAR-8 


Colorectal 


52.5 ; 


Ovarian ca. IGROV- j „ ? 
1 1 


Stomach 


6.7 


Ovarian ca.* . ^ 
(ascites) SK-OV-3 1 


Small intestine 


17.1 jUterus J 1.2 


colon ca. owhou 


9.7 


Placenta j 0.2 


Colon ca.* 

o w ozu^ w ^ou mtij 


3.8 


n 

i 

Prostate 


14.5 


Colon ca. HT29* 


13.1 


Prostate ca.* (bone 
met)PC-3 


LI 


Colon ca. HCT-116 


3-5 : : 


Testis 


2.3 


Colon ca. CaCo-2 


14.1 


Melanoma 
Hs688(A).T 


0.1 


Colon ca. 
tissue(OD03866) 


17.8 


Melanoma* (met) 
Hs688(B).T 


0.6 


Colon ca. HCC-2998 


18.0 


Melanoma UACC- 
62 


0.0 


Gastric ca.* (liver met) 
NCI-N87 


7.9 


Melanoma MM 


2.3 


Bladder 


5.6 


Melanoma LOX 
IMVI 


0.2 


Trachea 


28.5 


Melanoma* (met) 
SK-MEL-5 


0.1 


Kidney 


29.9 lAdipose 1.0 


Table MD. Panel 2D 


Tissue Name 

■ 


Rcl. Exp.(%) 
Ag2868,Run 
162011370 


Tissue Name 




Rcl. Exp.(%) 
Ag2868, Run 
162011370 


Normal Colon 


43.8 


Kidney Margin 
8120608 


9.7 


CC Well to Mod Diff 
(OD03866) 


5.9 


Kidney Cancer 
8120613 


31.9 


CC Margin (OD03866) 


8.9 


Kidney Margin 
8120614 


13.8 


CC Gr.2 rectosigmoid 
|(OD03868) 


19.1 


Kidney Cancer 
9010320 


4.9 


r 

jCC Margin (OD03868) 


1.4 


Kidney Margin 
9010321 


.7.1 


CC Mod Diff 
|(ODO3920) 


34.2 


Normal Uterus 


0.3 

I 
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CC Margin (ODO3920) \ 


15.7 j 


Uterus Cancer j ^ . 
064011 


\_a_, kjy.z. ascend coion 
(OD03921) 


38.4 


Normal Thyroid j 8.0 

——J — , 


CC Margin (OD03921) I 


16.0 


Thyroid Cancer _ , 
064010 


rroiTi r dnidi 
Hepatectomy (ODO4309) 
Mets 


28.7 


| 

Thyroid Cancer j , ~ 
A302152 j 


Liver Margin 
(ODO4309) 


100.0 


Thyroid Margin 
A302153 


8.2 


Colon mets to lung 
(01)04451-01) 


6.7 


Normal Breast 


4.6 


Lung Margin (OD04451- 
02) 


0.8 


Breast Cancer . ~ , 
(OD04566) i 


Normal Prostate 6546-1 


'Breast Cancer 
|(OD04590-01) 


22.1 


Prostate Cancer 
(OD04410) 


20.3 


Breast Cancer Mets 
(OD04590-03) : 


22.7 




Prostate Margin 
(OD04410) 


16.3 


Breast Cancer 

Metastasis 

(OD04655-05) 


23.8 


Prostate Cancer 
(OD04720-01) 


8.4 


Breast Cancer 064006! 


4.8 


Prostate Margin 
(0004720-02) 


11.2 


Breast Cancer 1 024 


41.2 


Normal Lung 061010 


6.7 


Breast Cancer 
9100266 


16.0 


Lung Met to Muscle 
(OD04286) 


0.5 


Breast Margin 
9100265 




Muscle Margin _ 
(OD04286) 


0.3 


Breast Cancer 
A209073 


5.5 


Lung Malignant Cancer 
(OD03126) 


10.4 


Breast Margin ~ ^ 
A2090734 


Lung Margin (01)03126) 


4.1 


Normal Liver 55.5 


Lung Cancer (OD04404) 


20.9 


Liver Cancer 064003 


I 17.7 

: j 


Lung Margin (OD04404) 


1.4 


Liver Cancer 1025 70.7 


Lung Cancer (OD04565) j 3.7 


Liver Cancer 1 026" ]" ' 20.3 


Lung Margin (OD04565) 


1.3 


Liver Cancer 6004-T j 90.1 


Lung Cancer (OD04237- 
01) 


14.2 

i _ 


Liver Tissue 6004-N 


5.2 


Lung Margin (OD04237- 
02) 


1.0 


Liver Cancer 6005-T 


17.2 


Ocular Mel Met to Liver 
(ODO4310) 


6.8 


Liver Tissue 6005-N 


32.5 
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Liver Margin 


58.6 


T . ^ 

Normal Bladder 5.4 


Melanoma Mets to Lung 
(OD04321) 


5.7 


Bladder Cancer 1023 j 


2.8 


Lung Margin (OD04321) 


2.9 


Bladder Cancer 
A302173 


2.5 


Normal Kidney j 

4 


30.1 


T X 1 It / ' 

Bladder Cancer 
(OD047 18-01) j 


7.2 


Kidney Ca, Nuclear 
grade2(OD04338) 


42.9 


Bladder Nonnai 
Adjacent (OD047 18- 


1.4 


Kidney Margin 


17.6 


Normal Ovary 


1.5 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


7.3 


Ovarian Cancer 


9.6 


Kidney Margin 
(OD04339) 


14.7 


Ovarian Cancer 

y\JU\J L f /Oo-VJ / ; 


1.4 


Kidney Ca, Clear cell 
type (OD04340) 


0.3 


Ovary Margin 


0.2 


Kidney Margin ^ j 
(OD04340) i 


Normal Stomach 


— "i 

4.8 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.2 


Gastric Cancer 


0.6 


Kidney Margin 
(OD04348) 


7.3 


Stomach Margin 

7UOUJJ7 


5.0 


Kidney Cancer 
(OD04622-01) 


9.3 


Gastric Cancer 
9060395 


7.9 


Kidney Margin 
(OD04622-03) 


r — 

4.0 

1 


Stomach Margin 
9060394 


6.8 


Kidney Cancer 
(OD04450-01) 


1 10.7 

! 


Gastric Cancer 
9060397 


16.8 


Kidney Margin 
(OD04450-03) 


11.7 


Stomach Margin 
9060396 


3.4 


■ Kidney Cancer 8 120607 


2.4 


Gastric Cancer 
064005 


8.0 

Is 

1 ... , „, 



Table ME. Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2868, Run 
159776784 


Tissue Name | 

1 


Rel. Exp.(%) 
Ag2868, Run 
159776784 


Secondary Thl act 


48.0 


HUVEC IL-lbeta 


0.1 


Secondary Th2 act 


40.9 |HUVEC IFN gamma j 


2.7 


Secondary Trl act 


55.1 


HUVEC TNF alpha + IFN 
gamma 


0.3 


Secondary Thl rest 


3.1 


HUVEC TNF alpha + IL4 j 


1.1 
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Secondary Th2 rest 


7.8 


HUVEC 1 


2.6^ 


Secondary Tr I rest 


12.5 

3 


Lung Microvascular EC 
none 


1.9 


Primary Thl act 


[Lung Microvascular EC 1 
646 jTNFalpha+IL-lbeta J 


1.8 


Primary Th2 act 


52.9 


Microvascular Dermal bC 
none 


1.0 


Primary Trl act 


88.3 


Microsvasulai Dermal EC 
TNFalpha -t- IL- ibeta 


1.4 


Primary Thl rest 


54.0 


Bronchial epithelium 
TNFalpha + TL Ibeta 


1.1 


Primary Th2 rest 


30.6 


Small airway epithelium 
pone 


3.8 


Primary Tr l rest 


100.0 


Small airway epithelium 
TNFalpha + IL-1 beta 


14.2 


CD45RA CD4 
jlymphocyte act 


17.0 

_ is 


Coronery artery SMC rest 


0.3 


|CD45RO CD4 
jlymphocyte act 


(Coronery artery SMC 
J3 *° jTNFalpha+IL-lbeta 


0.0 


jCD8 lymphocyte act 


30.8 | Astrocytes rest 


3.0 


Secondary CDS 3Q g j Astrocytes TNFalpha + 
lymphocyte rest 1 1 L- 1 beta 


1.7 


«w .... ~ 

Secondary CD8 ^ ^ 
lymphocyte act 


KU-812 (Basophil) rest 


253 


CD4 lymphocyte none j 3.5 


KU-812 (Basophil) 
PMA/ionomycin 


50.0 


2ry Thl/Th2/Trl_anti- 
CD95 CH11 


9.9 


CCD1 106 (Keratinocytes) 
[none 


12.7 


LAK cells rest 


102 


jCCDl 106 (Keratinocytes) 
!TNFalpha + lL- Ibeta 


W.J 


LAK cells TL-2 


24.5 


Liver cirrhosis 


3.8 


LAK cells TL-2+1L- 12 j 30.4 


Lupus kidney 


2.0 


LAK cells IL-2+IFN 
gamma 


31.4 


iNCI-l 1292 none 


31.4 


LAK cells IL-2+ IL-18 


33.0 


INCI-H292 IL-4 


36.1 


LAK cells 
PMA/ionomycin 


1.8 


{NCI-H292 IL-9 


41 .8 


NK Cells IL-2 rest 


14.5 


(NCI-H292 IL-13 


25.5 


Two Way MLR 3 day 


6.4 


(NCI-H292 1FN gamma 


23.7 


Two Way MLR 5 day 


13.6 |HPAEC none 


1.0 


Two Way MLR 7 day 


jHPAEC TNF alpha + IL-1 
11.7 U 

ibeta 


0.2 


PBMC rest 


2.0 jLung fibroblast none 


1.5 


PBMC PWM 


43.8 {Lung fibroblast TNF alpha 


0.3 
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f j+ 1L-1 beta 




PBMC PHA-L 


22.7 


£"1 1 IT /I 

jLung fibroblast IL-4 


1.0 


Ramos (B ceil) none 




Lung fibroblast 1L-9 


1 .9 


Ramos (R cell) 
ionomycin 

B lymphocytes PWM ! 

'■ 


62.9 
76.8 


jLung fibroblast 1L- 1 3 

jLung fibroblast IFN 

j gam ma 


0.7 
0.5 


B lymphocytes CD40L \ 
and IL-4 


26.6 


{Dermal fibroblast 
JCCD1070 rest 


1.8 

— ■■ — — 


EOL-1 dbcAMP 


27.2 

.„„_ 


jDermal fibroblast 
CCD 1070 TNF alpha 


31.6 


EOL-1 dbcAMP 
PMA/ionomycin 


12.3 


(Dermal fibroblast 

ippni07f) II -1 hpta 


2.3 


Dendritic cells none 


8.1 


'n^rmil fihrpihln^t IFN 
iULl Illtll llUIUL/IcXol II IN 

1 

igamma 


0.2 


OpriHritip ppll<i ! PSi 


3.1 


; Dermal fibroblast IL-4 


2.6 


^T^pnHritir ppI1<5 antl- 

CD40 


5.9 


jlBD Colitis 2 


0.6 


Monocytes rest 


1.2 


jlBD Crohn's 


3.0 


Monocytes LPS 


0.9 


(Colon 


31.6 


Macrophages rest 


15.1 


JLung 


! 


2.9 


! Macrophages LPS 


1.4 


iThymus 


1 ^ 


29.5 


HUVEC none 


1 L-7 


jKidney 


• ~"-"™ 


11.9 


HUVRC starved 


1 1.8 


1 








Table MF. Panel 5 Islet 


Tissue Name 


Rel. Exp.(%) 
Ag2868,Run 
233071460 


Tissue Name 


Rel. Exp.(%) 
Ag2868, Run 
233071460 


97457 Patient- ^ 
!02go_adipose 


1.6 


94709_Donor 2 AM - Aadipose 


6.4 


97476_Patient- 
!07sk_skeletal muscle 


0.0 


947 1 0_Donor 2 AM - B adipose 


0.0 


97477_Patient- 
07ut uterus 


3.5 


9471 1 Donor 2 AM - C adipose 


0.0 


97478_Patient- 
07pl_placenta 


9.4 


94712JDonor 2 AD - A adipose 


4.0 


99167_Bayer Patient 1 


12.2 


947 1 3_Donor 2 AD - B_adipose 


2.0 


97482_Patient- 
08ut uterus 


0.7 


94714_Donor 2 AD - C_adipose 


0.0 


|97483_Patient- 
j08pl_placenta 


4.0 




94742_Donor 3 U - 
A_Mesenchymal Stem Cells 


0.0 


97486_Patient- 
09sk skeletal muscle 


0.0 


94743_Donor 3 U - 

B Mesenchymal Stem Cells 


0.0 


398 



,1 0 038S 5 *■■*■.,„ AC 



97487_Patient- 
09ut uterus 


4.0 < 


M730_Donor 3 AM - A adipose 

„.... i 


3.9 


97488_Patient- 
09pl placenta 


9.8 


M731_Donor 3 AM - B adiposc 


1.7 


97492_Patient- 
lOut uterus 


6.6 


94732 Donor 3 AM - C_adipose : 


4.1 


97493 Patient- 
10pl_placenta 


6.1 


94733 Donor 3 AD - A_adipose \ 


1.2 


97495_Patictit- 
1 lgo_adipose 


7.5 


94734_Donor 3 AD - B_adipose 


2.0 


97496_Patient- 

1 lsk skeletal muscle \ 


12.5 

J 


94735 Donor 3 AD - C adipose ; 


3.7 


97497_Patient- j 3 9 
Hut uterus j 


77138_Liver HepG2untreated 


85.3 


97498_Patient- .-. 
Mlpl placenta 


5.0 


73 5 56_Heart Cardiac stromal 


0.0 


97500 _Patient- 
12go_adipose 


13.8 


8l735_Small Intestine 


58.2 




97501_Patient- 
12sk skeletal muscle 


20.6 


72409_Kidney_Proximal 
Convoluted Tubule 


11.6 


97502_Patient- 
T2ut uterus 


1.3 


82685 Small intestine Duodenum 


58.2 

1 


!97503_Patient- 
i 1 2pl placenta 


2.1 


90650 Adrenal Adrenocortical 
adenoma 


5.4 


94721_Donor2 U - 
A Mesenchymal Stem 
Cells 


2.9 


72410 Kidney_HRCE 


100.0 


94722 Donor 2 U - 
B Mesenchymal Stem 
Cells 


1.5 


72411 Kidney_HRE 


| 35.1 

1 


94723_Donor 2 U - 
C Mesenchymal Stem 
Cells 


3.3 


73139 Uterus_Uterine smooth 
muscle cells 


il 

1 , 

| o.o 



CNS_neurodegeneration_vl .0 Summary: Ag2868 No association is evident 



between the CG56001-01 gene expression levels and Alzheimer's disease. This is not 
surprising however, because D-beta-hydroxybutyrate dehydrogenase function appears to be 
controlled, at the translational, post-translational and catalytic levels. (See ref. below). This 
5 panel confirms expression of this gene in the brain. See Panel 1 .3D for discussion of utility 
of this gene in the central nervous system. 

Panel 1.3D Summary: Ag2868 Expression of the CG56001-01 gene is highest in the 
cerebral cortex (CT=27.6). The expression of this gene in multiple brain regions is consistent 
with a published role for this gene in CNS energetic processes. D-beta-hydroxybutyrate 
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protects neurons in models of Alzheimer's and Parkinson's disease. Other enzymes, such as 
amyloid beta-peptide-binding alcohol dehydrogenase, which have been shown to possess D- 
beta-hydroxybutyrate dehydrogenase activity, contribute to the protective response to 
metabolic stress, especially in the setting of ischemia. Since this gene prodcut processes D- 
5 beta-hydroxybutyrate to provide a neuronal energy source, activators of the protein encoded 
by this gene may be useful in treating and protecting the CNS of Alzheimer's and Parkinson's 
f disease patients, as well as stroke. 

Overall, expression of this gene appears to be largely associated with normal tissues 
when compared to cancer cell lines. Thus, the expression of this gene could be used to 
1 0 distinguish normal tissues from the other tissues in the panel. Moreover, therapeutic 

modulation of this gene, through the use of small molecule drugs, antibodies or protein 
therapeutics might be of benefit in the treatment of cancer. 

This gene is also moderately expressed in a variety of metabolic tissues, including 
pancreas, adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal skeletal muscle, 
1 5 adult and fetal liver and adipose. This gene encodes a hydroxybutyrate dehydrogenase 

homolog. Mutations in this fatty acid-oxidation enzyme are associated with hypoglycemia 
and cardiac arrest. Activators of this enzyme could be drug targets for obesity because 
increased fatty acid oxidation may prevent the incorporation of fatty acids into triglycerides, 
thus decreasing adipose mass. 
20 Panel 2D Summary: Ag2868 The expression of the CG56001-01 gene appears to be 

highest in a sample derived from normal liver tissue adjacent to a metastatic colon cancer 
(CT=25.9). In addition, there appears to be substantial expression associated with malignant 
liver tissue when compared to their associated normal adjacent tissue, t hus, the expression of 
this gene could be used to distinguish liver derived tissue from the other samples in the panel 
25 Moreover, therapeutic modulation of this gene, through the use of small molecule drugs, 
antibodies or protein therapeutics might be of benefit in the treatment of liver cancer. 

Panel 4D Summary: Ag2868 The CG56001-01 transcript is expressed primarily in 
activated leukocytes, especially in T cells and B cells (CTs=27-30). It is also expressed in 
NCI-H292 cells and in TNF alpha treated dermal fibroblasts. The protein encoded by this 
30 trancript has homology to hydroxybutyrate dehydrogenase, a protein that has been found in 
lymphocytes (ref below). Thus, the protein encoded for by this transcript may be important 
for cellular responses to inflammatory/activating stimuli. Therefore, therapeutics designed 
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with the protein encoded for by this transcript could be used for the treatment of 
inflammatory diseases such as asthma, emphysema, COPD, arthritis, IBD and psoriasis. 

Panel 5 Islet Summary: Ag2868 Expression of the CG56001-01 gene is highest a in 
kidney cell line (CT=32,8). Thus, expression of this gene could be used to differentiate 
5 between this sample and other samples on this panel. 

N. SC145665404_A/CG55069-01 (NOV15a) and CG55069-02 (NOVlSb) and 
CG55069-03 (NOVtSc): TEN-M3 like 

Expression of gene SC145665404_A and variants CG55069-02 and CG55069-03 was 
assessed using the primer-probe sets Ag2674, Agl479 and Ag2820, described in Tables NA, 
1 0 NB and NC. Results of the RTQ-PCR runs are shown in Tables ND, NE, NF, and NG. 



Table NA . Probe Name Ag2674 



Primers 


Sequences 


Start 
1 Position 


1 SEQID 
NO 


Forward 


5 ' -acctactcggccactacctaga-3 ' 


: l 993 


j 317 


Probe 


TET-5 ' -caccctatcaagaagtgcttttaaattca-3 ' - 
TAMRA 


1017 

[ 


1 318 

j 


Reverse 


5' -cagtgcatttccagctacagta-3 ' 


1060 


| 319 



Table NB . Probe Name Agl479 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5' -cacggaacgtatcttcaagaaa-3 * 


j 2125 


320 


Probe 


TET- 5 ' -ctgcacgtgtgaccctaactggactg-3 ' 


- TAMRA j 2154 


321 


Reverse 


5" -gccacagtccacagaacatatt - 3 1 


2199 


322 


Table NC. Probe Name Ag2820 


Primers 


Sequences 


(Start Position jSEQ ID NO 


Forward 5 ' - cagagaagcagacgagttcact - 3 1 


354 


323 


Probe 


TET-5 1 - caaggacagaattttaccctaaggca-3 ' 


-TAMRA; 379 


324 


Reverse^' -gttgctggttcacaaactccta- 3 ' 


4 07 


325 



Table ND . CNS_neurodegeneration_vl.O 



Tissue Name 


Rel. Exp.(%) | 
Ag2674, Run i 
206976322 


Rel. Exp.(%) 
Ag2674, Run 
237982180 


i Rel. Exp.(%) j Rel. Exp.(%) 
!" SSue 1 Ag2674, Run j Ag2674, Run 
Name j 206976322 | 237982180 


AD 1 Hippo 


20.7 


20.9 


Control i 

< Palh >-\ ! 12.1 10.2 
Temporal | j 

Ctx | 


AD 2 Hippo 


31.4 


30.4 


Control | 39.5 37.1 
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(Path) 4 

Temporal 

Ctx 






AD 3 Hippo 


18.9 


9.7 


AD I 

Occipital 

Ctx 


11.5 


11.9 


AD 4 Hippo 


7-9 


6.8 


AD 2 ] 

Occipital 

Ctx 

(Missing) 


0.0 


0.0 


— ■ 

AD 5 hippo 


100.0 


60.3 


AD 3 
Occipital 

Ctx 


7.9 


6.0 


AD 6 Hippo 


62.9 


61.6 


AD 4 ~ 

Occipital 

Ctx 


15.4 


" 

17.8 


.. . 

Control 2 
Hippo 


34.9 


29.9 


AD 5 

Occipital 

Ctx 


0.0 


34.4 


Control 4 
Hippo 


15.6 


8.3 


AD 6 
Occipital 

Ctx 


40.3 


28.9 


Control (Path) 
3 Hippo 


18.3 


19.3 


Control 1 
Occipital 
Ctx 


7.4 


4.5 


AD 1 Temporal 
Ctx 


21.2 


16.2 


Control 2 
Occipital 

Ctx 


42.9 


28.3 


AD 2 Temporal 
Ctx 


* 

39.0 


38.4 


Control 3 
Occipital 

Ctx 


18.8 


17.1 


AD 3 Temporal 
Ctx 


14.8 


9.9 


Control 4 
Occipital 
Ctx 


9.1 


7.6 


AD 4 Temporal 
Ctx 


26.4 


32.1 


Control 
(Path) 1 
Occipital 
Ctx 


72.2 


46.7 


AD 5 Inf 

I emporai Ctx 


84.7 


100.0 


Control 
(Path) 2 
Occipital 
Ctx 


13.7 


14.3 


AD 5 

SupTemporal 
Ctx 


35.4 


59.5 


Control 
(Path) 3 
Occipital 

Ctx 


6.4 


6.3 


AD6Inf 


64.6 


54.0 


Control 


16.2 


13.1 



\ 
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Temporal Ctx 






(Path) 4 
Occipital 

Ptv 




. 

: 




AD 6 Sup 
Temporal Ctx 


54.0 


44.8 


Control 1 
Parietal Ctx 


12.0 


8.7 


Control I 
Temporal Ctx 

Control 2 
Temporal Ctx 


19.8 
47.0 


13.9 
30.1 


Control 2 
Parietal Ctx 

Control 3 
Parietal Ctx 


46.3 
17.7 


49.3 
19.2 


Control 3 
Temporal Ctx 


■- • • ■ " 

35.4 


31.4 


Control 
(Path) 1 
Parietal Ctx 


59.5 


48.6 


Control 4 
Temporal Ctx 


16.5 


16.6 


Control 
(Path) 2 
Parietal Ctx 


25.5 


25.3 




Control (Path) 
1 Temporal Ctx 




63.3 


50.0 


Control 
(Path) 3 
Parietal Ctx 


6.9 


7.7 


Control (Path) 
2 Temporal Ctx 


31.6 


_ 

34.2 


Control 
(Path) 4 
Parietal Ctx 


31.2 


30 1 



Table NE. Panel 1 . 



f * 

Tissue Name 


Rel. Exp.(%) 
Agl479,Run 
165520101 


Rel. Exp.(%) 
Ag2674, Run 
162554642 


Rel. Exp.(%) j Rei.Exp.(%) 
Ag2820,Run j Ag2820,Run 
165527000 I 165544916 


Liver 

adenocarcinoma 


16.0 


i 

15.9 17.2 


8.2 


Pancreas 


0.5 


0.1 0.0 


0.1 


Pancreatic ca. 
CAPAN 2 


16.2 


4.9 


10.4 


6.3 


Adrenal gland 


4.1 


0.8 


4.9 


2.7 


Thyroid 


2.0 


0.8 


0.6 


0.2 


Salivary gland 


0.2 


0.1 0.0 


0.1 


Pituitary gland 


3.5 


0.6 0.8 


"o.r 


Brain (fetal) 




0.6 2.3 


1.1 


Brain (whole) 


10.4 


2.0~ " \l" 




Brain (amygdala) 


12.8 


3.0 2.0 


2.0 


Brain (cerebellum) j 10.0 


1.8 0.3 


0.3 


Brain (hippocampus)S 17.7 


5.0 3J" 

i . 


2.1 ~ 


jBrain (substantia j ^ 
[nigra) 


0.0 0.4 


0.1 


jBrain (thalamus) 19.3 


2.2 2.2 


3.2 


jCerebral Cortex 8.0 


100.0 4.8 


3.6 
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Spinal cord 


1.4 




1.1 






0.4 


1.0 


gUU/dSirL) UO/-1V1VJ 


l J.O 




1 7 ft 




: 


1 8.8 


26.1 


o1in/«Qtrn 1 I_ 1 1 R_ 
gllU/aouU VJ-l lo- 

MG 


— """""" "■' 

82.4 




20.9 




100.0 


100.0 


astrocytoma 
SW1783 


27.9 




21.5 


■ 


24.8 


19.3 


neuro*; met SK-N- 
AS 


31.2 




k 7 

5. / 






18.8 


I O.J 


astrocytoma SF-539 


25.2 




19.8 






22.2 


19.3 


astrocytoma SNB-75J 20.6 




5.2 






27.2 


15.7 


glioma SNB-19 


4.7 




1.6 






4.0 


3.4 


glioma U251 


100.0 




7.9 






88.3 


76.8 


glioma SF-295 


5.6 




3.3 






5.6 


3.5 


Heart (fetal) 


1.0 




4.3 






0.3 


0.3 




Heart 


0.7 


— — 


0.3 


T 
if 


_ 0.0 


0.0 


Skeletal muscle 
(fetal) 


1.0 




32.8 




_ 


2.3 


1.3 


Skeletal muscle 


6.0 




2.0 


1 


0.0 


0.2 


IBone marrow 0.0 




0.0 




0.0 


0.0 ~ 


[Thymus 


0.2 


0.7 


ZZMZZ 




jSpleen 


0.7 


0.3 


1.0 


0.9 


(Lymph node 


2.0 




0.2 


] 

<■ 


2.4 


2.0 . 


jColorectal 


ZSZI 


3.2 


0.5 


~o.i 


jStomach 


3.4 


' OA 


2.2 


0.1 




jSmall intestine 


3.5 ' 


676 


1.3 


0.7 


Colon ca SW480 






0.7 






2.4 


2.0 


Colon ca.* no 
SW620(SW480 met)| 


0.0 


0.0 


0.0 


Colon ca. HT29 0.7 




0.7 






"IF" 


Colon ca. HCT-116 


0.3 




0.0 




0.0 


0.1 


Colon ca. CaCo-2 


8.6 


14.3 


9.7 


Ta 


Colon ca. 
tissue(OD03866) 


2.6 


2.5 


2.6 


1.4 


Colon ca. HCC-2998! 1.0 


0.4 


~ " 2.4 


1.2 


Gastric ca.* (liver 
met) NCI-N87 


0.9 


0.3 




\ 

2.4 

- — 1 


0.6 


Bladder 


0.9 


2.5 


2.3 


0.4 


Trachea I 0.8 


0.3 


0.0 


0.2 


Kidney 


0.8 


0.5 


0.0 


0.0 


Kidney (fetal) 


2.8 




1.4 


| 
i 




2.5 


1.3 




Renal ca. 786-0 


11.2 


6.4 




19.9 


9.5 




Renal ca. A498 


13.1 


4.3 




13.2 


7.2 
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jRenal ca. RXF 393 i 21 .5 


7.2 21.3 ] 


26.1 


Renal ca. ACI IN ! 10.1 


" 5.1 "| T " 7.6 ' ' " j 


7.5 


jRenal ca. IIO-3I ~]~ 10.2 


3.3 F 13.8 


9.5 


Renal ca. TK- 10 0.0 


0.0 


0.0 I 


o.o" 


Liver 0.0 


0.0 


0.0 


0.0 


Liver (fetal) ' l 0.1 


- 0.0 j 0.0 


0.0 


(Liver ca. 

ifhepatoblasO HepG2 i 


0.2 


0.2 0.0 


0.4 


(Lung J 


0.4 


0.1 


0.2 


0.0 


jLung (fetal) i 0.3 


0.3 


0.0 


0.7 


jLung ca. (small cell) j () () 
LX-I j 


0.0 


0.0 


0.0 


Lung ca. (small cell) | , , 
NC1-H69 j 


1 1 .6 


5.4 


11.2 


Lung ca. (s.cell var.) } ~ a 
SHP-77 ! 


i ! 
1 .7 0.0 

1 ; 


0.0 


— — » — ■■ 

Lung ca. (large ]8 , 

cell)NCl-H460 j ' 


r 

2.6 j 26.1 

1 ! 


12.9 


{Lung ca. (non-sm. 
jcell) A549 


j 

0.1 0.6 


0.2 

_.f 


'Lung ca. (non-s.cell)l . . 
INCI-H23 j 


i . ! 1 l 
2.1 ! 1.2 0.1 


jLung ca. (non-s.cell) > 
IHOP-62 


9.5 


3.9 16.0 


6.8 


jLung ca. (non-s.cl) | , 
1NCI-H522 


36.9 15.3 

1 


5.8 


[Lung ca. (squam.) ] 0 fi 
ISW900 


0.1 0.2 

_ i ., 


0.1 


iLung ca. (squam.) 
NCI-1I596 


16.5 


8.0 19.2 

! 


12.3 


Mammary gland 


— _ 

0.7 


0.5 




0.2 


Breast ca.* (pl.ef) 
MCF-7 


5.0 


8.8 


5, 


2.1 


Breast ca.* (pl.ef) 
MDA-MB-231 


2.4 


0.3 


0.5 


0.4 


Breast ca.* (pl.ef) 
T47D 


53.6 


26.1 


1.9 


1.1 


jBreast ca. BT-549 


0.0 


0.0 


0.0 


0.0 


Breast ca. MDA-N 


0.8 


1.1 


1.5 


1.1 


i Ovary | 0.8 


2.8 


0.3 


0.0 


Ovarian ca. 
OVCAR-3 


58.6 


19.3 


26.8 


20.0 


Ovarian ca. 
OVCAR-4 


2.4 


0.4 


3.1 


2.0 
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Ovarian ca. 

kJ V V. r\ l\ -J 


0.0 


0.0 

— n 


0.0 


0.0 


wvanan ca. 
OVCAR-8 


., ( 

8.7 


6.7 


1-7 


2.8 


Ovarian ca. IGROV- 
1 


3.1 


1 .5 


0.0 


0.4 


Ovarian ca.* 
(ascites) SK-OV-3 


27.9 


6.7 


22.2 




Uterus 


2.4 


0.4 


1.2 


0.9 


Placenta 


8.1 


, - - . 

4.4 


7.7 


4.1 


Prostate 


2.1 


0.1 


0.0 


0.0 


rrosiaie ca. ^oont 
met)PC-3 


0.7 


1.1 


0.0 


0.0 


Testis 


4 S 


i i 

I . 1 


0.0 


0.1 


ivieidnuiiia 
Hs688(A).T 


10.0 


20.4 


12.8 


7.5 


ivieidnonia ^meij 
Hs688(B).T 


12.5 


18.9 


12.0 


4.2 


ivieianoma uall- 
62 


1.2 


0.3 


0.4 


0.3 


Melanoma Ml 4 


13.7 


2.1 


14.4 ~™ 


7.8 


Melanoma LOX 
IMVI 


1.2 


1.2 


0.0 


0.0 


Melanoma* (met) 
SK.-MEL-5 


3.7 


4.5 


3.8 


1.8 


Adipose 


3.6 


4.5 


12.9 


0.6 



Table NF. Panel 2D 



I 

! 

Tissue 
Name 


Rel. 

Exp.(%) I 
Ag2674, 

Run 
162455917 


Rel. 

Exp.(%) ! 
Ag2820, 
Run 
163578010 


Rel. 

Exp.(%) 
Ag2820, 

Run 
165910586 


Tissue 
Name 


Rel. 

Exp.(%) 
Ag2674, 

Run 
162455917 


Rel. 

Exp.(%) 
Ag2820, 
Run 
163578010 


Rel. 

Exp.(%) 
Ag2820, 

Run 
165910586 


Normal 
Colon 


47.6 


12.4 


15.7 


Kidney 
Margin 
8120608 


6.9 


1.7 


3.7 


CC Well to 
Mod Diff 
(OD03866) 


8.4 


7.2 


7.4 


Kidney 
Cancer 
8120613 


0.5 


0.0 


0.0 


CC Margin 
(OD03866) 


8.0 


0.8 


0.4 


Kidney 
Margin 
8120614 


2.8 


1.6 


0.0 


CC Gr.2 

rectosigmoid 

(OD03868) 


5.4 


3.8 


2.3 


Kidney 
Cancer 
9010320 


22.4 


39.5 


36.1 
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oo ::s ee.-si h- , j;o..:i 



CC Margin 
(OD03868) 


12.4 


2.2 

] 


f 

1.2 


Kidney 

Margin j 14.1 
9010321 j 


22.5 


1 1.6 


CC Mod 
Diff 

(ODO3920) 


0.4 


0.7 


0.0 


Normal j ^ ( 
Uterus 

i 


4.1 


7.0 


CC Margin 
(ODO3920) 


12.2 




1.6 


1.4 


Uterus 
Cancer 
064011 


38.4 


5.5 


2.3 


CC Gr.2 
ascend colon 
(OD03921) 


3.8 


2.9 


3.6 

i 


Normal 
Thyroid 


13.9 


4.7 


1.1 


CC M^rotn 

(OD03921) 


8.9 


1.3 




0.0 


Thyroid 

Cancer 

064010 


30.4 


36.3 


40.9 


CC from j 
Partial 

Hepatectomy 

(ODO4309) 

Mets 


6.0 


12.3 


12.5 


Thyroid | 
Cancer | 8.3 
A302152 j 

i. . 


5.8 


2.8 


Liver 

Margin 

(ODO4309) 


0.4 


0.4 


0.0 


Thyroid 

Margin 

A302153 


88.3 


10.0 


7.2 


Colon mets 
to lung 
(OD04451- 
01) 


1.4 


1.5 


1.1 


Normal 
Breast 


26.4 


9.5 


11.3 


Lung Margin 

(OD04451- 

02) 


0.7 


0.0 


0.8 


Breast 

Cancer 

(OD04566) 


2.0 


0.7 


0.8 


Normal 

I I UMdic 

6546-1 


14 1 


6 3 


2 0 


f-- ••• i: " 

Breast 

Cancer 

(OD04590- 

|01) 


13.7 




4.0 


2.9 


Prostate 

Cancer 

(OD04410) 


26.8 


4.9 


4.1 


Breast 

Cancer 

Mets 

(OD04590- 

j03) 


55.1 




32.5 


15.9 


Prostate 

Margin 

(OD04410) 


27.0 


6.0 


| Breast 
Cancer 
1.9 (Metastasis 
!(OD04655- 

|05) 


24.8 

_.. 


12.2 


2.9 


Prostate 

Cancer 

(OD04720- 


18.8 


3.2 


j Breast 
1 .2 jCancer 
1064006 


11.2 


7.5 


5.5 
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: rq 








Prostate 
Margin 
(OD04720- 
02) 


4 1 .Z 


8.0 


3.9 


Breast 

Cancer 

1024 


11.1 


1.8 


1.3 


Normal 

Lung 

061010 


16.0 


13.4 


11.8 


Breast 
Cancer 

VlOOZOD 


1L8 


3.5 


1.2 


Lung Met to 

Muscle 

(OD04286) 


25.5 


64.2 


39.2 


Breast 
Margin 
9100265 | 


13.2 


4.9 


1.7 


Muscle 
Margin 
(OD04286) 


14.1 


1.3 


I.I 


Breast 

Cancer 

A209073 


19.2 


3.5 


1.7 


Lung 

Malignant 

Cancer 

(OD03126) 


44.8 


66.9 


57.8 


Breast 

Margin 

A2090734 


25.3 


0.6 


2.0 


jt/ung Margin 
((OD03126) 


11.7 


10.6 


5.9 


Normal 
Liver 


1.7 


1.2 


0.3 


Lung Cancer 
(OD04404) 


13.7 


10.4 


: 

11.6 


Liver 

Cancer 

064003 


0.5 


0.0 


0.0 


Lung Margin 
(OD04404) 


11.4 


10.7 


14.4 


Liver 

Cancer 

1025 


0.0 


0.0 


0.0 


Lung Cancer 
(OD04565) 


13.1 


8.5 


4.5 


Liver 

Cancer 

1026 


0.7 


0.0 


0.0 


Lung Margin 
(OD04565) 


3.1 


5.3 


6.2 


Liver 

Cancer 

6004-T 


0.5 


0.0 


0.0 


Lung Cancer 

(OD04237- 

01) 


7.4 


13.6 


4.5 


Liver 
Tissue 

/ AA/1 XT 

6U04-N 


0.6 


1.0 


0.3 


Lung Margin 

(OD04237- 

02) 


4.8 


5.3 


3.8 


Liver 
Cancer 

oUUj- 1 


1.1 


0.0 


0.0 


Ocular Mel 
Met to Liver 
(ODO4310) 


0.9 


0.0 


0.0 


Liver 
Tissue 

/.AAC XI 

OUUj-in 


0.0 


0.0 


0.0 


Liver 

Margin 

(ODO4310) 


5.0 


0.0 


0.3 


Normal 
Bladder 

L : ^ yv . 


26.1 


14.7 


12.7 


Melanoma 
Mets to 
Lung 


29.7 


57.4 


31.6 


Bladder 

Cancer 

11023 


6.0 


9.2 


2.0 
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(QD04321) 












Lung Margin 
(OD04321) 


4.3 


7.0 


3.5 


Bladder 
Cancer 
A302173 ! 


6.0 


3.9 


2.3 


Normal 
Kidney 


" 27.7 


18.9 


14.4 


Bladder 
Cancer 
(OD047I8- 
01) 


41.8 


89.5 


82.4 


\C idnpv ( ,\ 

Nuclear 
grade 2 

(OD04338) 




2.9 


5.6 


2.9 


Bladder 

Normal 

Adjacent 

(OD047I8- 

03) 


22.4 


3.5 


3.9 


Kidney 
Margin 
(OD04338) 


11.8 


10.8 


I 

9 0 (Normal 
[Ovary 


10.1 


2.1 


0.6 


Kidney Ca 
Nuclear 
grade 1/2 
(OD04339) 


48.3 


82.4 


(Ovarian 
67.8 (Cancer 
1064008 

! 


100.0 


36.3 


100.0 


tx luricy 

Margin 
(OD04339) 


15.9 


17.7 


8.8 


Ovarian 
Cancer 
(OD04768- 
07) 


0.3 


0.0 


0.4 


Kidney Ca ? 
Clear cell 
type 

(ODO434O) 


0.8 


0.0 


0.3 


Ovary 
Margin 
(OD04768- 
08) 


8.2 


6.9 


4.4 


Kidney 
Margin 
(OD04340) 


21.6 


13.9 


g q iNormal 
fStomach 

is 

: 


5.7 


2.2 


1.9 


jKidney Ca, 
jNuclear 
jgrade 3 
|(OD04348) 


33.4 


84.7 


58.2 


Gastric 
Cancer 
9060358 


7.2 


3.0 


2.8 


(Kidney 
(Margin 
((OD04348) 


12.9 


4.6 


11.1 


Stomach 

Margin 

9060359 


4.9 


0.7 


1.5 


jKidney 
jCancer 
(OD04622- 
[01) 


1.4 


0.0 


4.6 


Gastric 
Cancer 
9060395 


6.5 


1.9 


1.8 


Kidney 
Margin 
(OD04622- 
|03) 


7.3 


3.9 


1.1 


Stomach 

Margin 

9060394 


7.2 


2.2 


2.3 


jKidney 


84.7 


100.0 


78.5 


Gastric 


46.7 


22.7 


28.5 
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Cancer 

(OD04450- 

01) 








• — 

Cancer 

9060397 | 








Kidney 
Margin 
(OD04450 
03) 


19.9 


12.0 j 


6.9 


Stomach 
Margin 

0060396 




4.7 




0.7 


0.0 


Kidney 
Cancer 
8120607 


12.7 


4.0 


(Gastric 
4.2 ICancer 
1064005 


1 

S.6 1 9.2 

i 


6.5 



Table NG . Panel 4D 



Tissue Name 


Rei. Exp.(%) 
Agl479, Run 
162599612 


Rel. £xp.(%) 
Ag2674, Run 
J 60645450 


Rel. Exp.(%) 
Ag2820, Run 
162350531 


Rel.Exp.(%) 
Ag2820,Run 
164329602 


Secondary Thl act 


0.3 


0.0 


__ 


0.0 


Secondary Th2 act 


0.0 


0.0 


0.0 


0.5 


Secondary Trl act 


0.0 


0.0 


0.0 


0.3 


Secondary Th 1 rest 


0.0 


().() 


0.0 


0.0 


Secondary Th2 rest '• 


0.0 


0.0 


0.0 


" 0.0 " 


Secondary Tr 1 rest 


0.0 


0.0 


0.0 


0.0 


Primary Thl act 


u.u 




0.0 


0.0 


r nmary i nz aci 




0 0 


0.0 


0.0 


ri i ii icti y l r i act 




u.u 


0.0 


0.0 


rrimaiy lni rest 




U.J 


0.0 


0.0 


[Primary Th2 rest 


0.0 


0.0 


0.0 


0.0 


jPrimaryTrl rest 


0.0 


0.0 


0.0 


0.0 


CD45RA CD4 
lymphocyte act 


1.8 


1.0 


1.6 


0.8 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


0.0 


0.0 


CD8 lymphocyte act 


0.0 


0.0 


0.0 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


0.0 


0.0 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


0.0 


0.0 


0.0 


CD4 lymphocyte none 


0.0 


0.0 


0.0 0.0 


2ryThl/Th2/Trl anti- 
CD95 CH11 


0.0 


0.0 


f- 1 

o.o ! o.o 

- .1 _ i 


LAK cells rest 


0.0 


0.0 


0.0 


0.0 


LAK cells IL-2 


0.0 


0.0 


0.3 


0.0 


LAK cells IL-2+IL-12 


0.0 


0.0 


0.0 


0.7 


LAK cells TL-2+IFN 
gamma 


0.0 


0.0 


0.0 

— ._ 


0.0 

, - 
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.JL-0 03.1B.se. »+ 



,:l ! 0..1..5.0ii:; 



LAK cells IL-2+ II..- 1 8 


0.0 


0.0 


0.0 


0.0 


LAK cells 
PMA/ionomycin 


n n 
u.u 


0.0 


0.0 


U.J 


NK Cells IL-2 rest 


0.0 


0.0 


0.0 


0.0 


Two Way MLR 3 day 


0.0 


0.0 


0.0 


| 0.0 


Two Way MLR 5 day 


0.0 


0.0 


o.o 


0.0 


Two Way MLR 7 day 


0.0 


0.0 


0.0 


0.0 


PBMC rest 


0.0 


0.0 i 0.0 


0.0 


PBMC PWM 


0.0 


0.0 ! 


0.0 


| 0.0 


PBMC PHA-L 


0.0 


o.o i 


0.0 


j 0.0 


Ramos (B cell) none 


0.0 


o.o 0.0 


j 0.0 

L... 


Ramos (B cell) 
ionomycin 


0.0 


0.0 0.0 


0.0 


B lymphocytes PWM 


0.0 


0 0 

Yt.YJ 


yj.j 


i 2.5 


B lymphocytes CD40L 
and IL-4 


0.2 


0.4 


0.0 


0.0 


LOL-1 dbcAMP 


0.2 ~ 


0.2 

i 




0.7 


EOL-1 dbcAMP 
PMA/ionomycin 


0.1 


0.2 

, ; 


0.9 


0.0 


Dendritic cells none 


~ 0.0 ~" 


0.0 


0.0 


o".o j 


Dendritic cells LPS 


0.0 


u.o 


0.0 


0.0 


[Dendritic cells anti- 
CD40 


(\ ft 


0.0 


0.0 


1 

A A 1 
0.0 

\ 


Monocytes rest 


().() 




n n 
u.u 


o.o 


jMonocytes LPS 


0.0 


0.0 


0.0 


0.0 


Macrophages rest 


0.0 


0.0 


0.0 


o.o " ! 


Macrophages LPS 


" o.o 


o.o 1 


0.0 




HUVEC none 


23.0 


17.7 j 


0.0 


0.0 


HUVEC starved 


25.6 


26.1 


0.0 


oX 


HUVEC IL-lbeta 

^ . ^. . ; 


8.1 ' ! 


7.i ; 1 


0.0 


0.0 


HUVEC IFN gamma 




13.8 "1 


0.0 


0.3 


HIJVFC TNF alnhn + 
IFN gamma 


8.1 


I 

6.7 j 


0.0 


0.0 


HUVEC TNF aloha + 
IL4 


12.0 


10.2 


0.0 


0.0 


HI IVFC 11 -1 1 

1 \ KJ V Lj V_ 1 U 11 


O.J 


7.0 


0.0 


U.U 


Lung Microvascular EC 
none 


11.1 


14.2 

i 


0.0 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


9.3 


11.0 

ii 


0.0 


0.2 


Microvascular Dermal 
EC none 


100.0 


• 

75.3 


0.0 


0.0 


Microsvasular Dermal 


29.7 


26.8 t 


o.o 


0.0 
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EC TNFalpha + 1L- 
lbeta 






• 

i 

! 
I 


Bronchial epithelium 
TNFalpha + ILIbeta 


0.2 


1.3 


2.4 19.9 

I - _ 


Small airway 
epithelium none 


2.2 


1.1 


1.0 1.7 

1 


Small airway 

epiLIlt-1 J IN 11 liNraipilcl 

IL-lbeta 


0.3 


0.2 


0.0 0.0 

i 


L^orontry artery oiviv^ 
rest 


8.3 


8.0 


1.9 


2.6 


Coronery artery SMC 
TNFalpha + IL-lbeta 


4.6 


3.1 


3.0 1.2 


Astrocytes, rest 


85.9 


70.2 


100.0 j 


100.0 


Asirocyies i tNraipnd 1- 
IL-lbeta 


59.0 


100.0 


71.7 


65.5 


KU-812 (Basophil) rest 


0.0 


0.3 \ 


0.0 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


0.0 


0.0 


0.0 


CCD1106 

(Keratinocytes) none 


19.8 . 


17.2 


35.6 


70.2 


CCD 1106 
(Keratinocytes) 
TNFalpha + IL-lbeta 


1.7 


1.3 


13.4 


29.3 


Liver cirrhosis 0.0 


0.5 


0.3 


0.0 


Lupus kidney 


1.8 


2.9 


6.2 8.1 


NCI-H292 none 


0.0 


0.0 


0.0 0.0 


(NCI-H292 IL-4 


0.0 


0.0 


0.3 0.4 


NCI-H292 1L-9 


0.0 


0.0 


u .._ 


0.0 


|NCI-H292 IL-13 


0.0 


0.0 


0.0 


0.0 


NCI-H292 IFN gamma 


0.0 


0.0 


0.0 


1 0.0 


HPAEC none 


15.1 


12.2 


| 0.0 


| 0.0 


HP A EC TNF alpha + 
IL-1 beta 


6.2 


7.5 


0.6 


0.0 


Lung fibroblast none 


0.9 


0.4 


I 0.0 


0.4 


Lung fibroblast TNF 
alpha + IL-1 beta 


0.6 


A A 

0.0 


0.0 0.0 


Lung fibroblast IL-4 


2.1 


2.9 


| 1.7 3.7 


Lung fibroblast IL-9 


1.2 


0.5 


j 1.2 I 2.0 


Lung fibroblast IL-13 


1.2 


0.9 


1.6 ! 3.3 


Lung fibroblast IFN 
gamma 


2.1 


1.9 


2.3 0.2 


Dermal fibroblast 
CCD 1070 rest 


10.5 


9.8 


10.3 8.4 
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Dermal fibroblast 


11.6 


4.6 


10.0 


1 1.3 


CCD1070TNF alpha 


Dermal fibroblast 


4.9 


2.2 


4.5 


3.8 


CCD 1070 TL-1 beta 


Dermal fibroblast IFN 
gamma 


i ./ 




0.3 


1 .6 


Dermal fibroblast 1L-4 


28.3 


27.9 


12.1 


13.4 


IBD Colitis 2 


0.7 


1.6 


0.3 


0.0 


IBD Crohn's 


1.6 


0.4 


0.8 


3.7 


Colon 


8.6 


7.6 


1.7 


1.9 


Lung 


2.0 


2.9 


3.8 


6.3 


Thymus 


7.0 


13.7 


4.1 


4.4 


Kidney 


17.0 


27.5 


13.0 

^ : 


20.2 



CNSneurodegeneration _v1.0 Summary: Ag2674 While no association between 
expression of the SC 145665404_A gene and Alzheimer's disease is apparent in this panel, the 
profile here confirms expression of this gene in the brain. See Panel 1.3D for discussion of 
potential utility of this gene in the brain. 



5 Panel 1.3D Summary: Agl479/2674/Ag2820 The SC145665404 A gene encodes a 

protein that is homologous to ten-m3 and may be involved in brain compartmentation. in 
multiple experiments with different probe and primer sets highest expression of this gene is 
seen in the brain and in brain cancer cell lines. Thus, inhibitors of this gene product could 
have utility in diseases involving neurite outgrowth or organization, such as 
10 neurodegenerative diseases. 

In addition to expression in brain cancer cell lines, there is substantial expression in 
other samples derived from cancer cell lines, such as breast cancer, lung cancer, and ovarian 
cancer. Thus, the expression of this gene could be used to distinguish these samples from , 
other samples in the panel. Moreover, therapeutic modulation of this gene, through the use of 
15 small molecule drugs, antibodies or protein therapeutics might be of use in the treatment of 
brain cancer, lung cancer, breast cancer or ovarian cancer. 

This gene is also moderately expressed metabolic tissues including adrenal, thyroid, 
pituitary, fetal heart, adult and fetal skeletal muscle, and adipose. Thus, this gene product 
may be an antibody target for the treatment of any or all diseases in these tissues, including 
20 obesity and diabetes. 

Panel 2D Summary: Ag2674/2820 The expression of the SC 145665404 A gene 
was assessed in three independent runs in panel 2D using two different probe/primer sets. 

413 



The highest expression of this gene is generally associated with kidney cancers. Of particular 
note is the consistent absence of expression in normal kidney tissue adjacent to malignant 
kidney. In addition, there is substantial expression associated with ovarian cancer, bladder 
cancer and lung cancer. Thus, the expression of this gene could be used to distinguish the 
5 above listed malignant tissue from other tissues in the panel. Particularly, the expression of 
this gene could be used to distinguish malignant kidney tissue trom normal kidney. 
Moreover, therapeutic modulation of this gene, through the use of small molecule drugs, 
antibodies or protein therapeutics might be of benefit in the treatment of kidney cancer, 
ovarian cancer, bladder cancer or lung cancer. 

10 Panel 4D Summary: Agl479/Ag2674/Ag2820 The expression of the 

SC145665404 A transcript is highest in astrocytes and microvascular dermal endothelial 
cells (CTs^29-30), with low but significant expression in keratinocytes, and dermal 
fibroblasts. Expression is not modulated by any treatment, suggesting that this protein may be 
important in normal homeostasis. Thus, this transcript or the protein it encodes could be used 

15 to identify the tissues and cells in which it is expressed. 

O. CG55910-01: ACYL-COA DESATURASE 1 (NOV10) 

Expression of gene CG559 10-01 was assessed using the primer-probe sets Ag2839 
and Ag203 1, described in Tables OA and OB. Results of the RTQ-PCR runs are shown in 
Tables OC, OD, OE, OF, OG and OH. 

20 Table OA . Probe Name Ag2839 



Primers 


Sequences 




Start PositionSEQ ID NO 


Forward 5 1 -ggcttccataattaccatcaca-3 1 





1067 326 


Probe 


TET-5 1 -cctttccctttgactactctgcgagtg- 3 


-TAMRA 


1089 327 


Reversep ' -gcacatgaaatcaatgaacca-3 r 




114b | 328 


Table OB. Probe Name A&2031 


Primers 


Sequences 


Start Position jSEQ ID NO 


Forward 


5 ' -ggcttccataattaccatcaca-3 ' 


1067 ] 329 


Probe 


TET-5 1 -cctttccctttgactactctgcgagtg-3 


-TAMRA 


1089 330 


Reverse 


5 • -gcacatgaaatcaatgaacca-3 r 


1145 j 331 



Table OC . CNS neurodegeneration vl.O 



Tissue Name 


Rel. Exp.(%) Ag2839, 
Run 209052444 


Tissue Name 


Rel. Exp.(%) Ag2839, 
Run 209052444 


AD 1 Hippo 


17.2 


Control (Path) 3 


7.8 
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1 




Temporal Ctx 




AD 2 Hippo 


43.5 


Control (Path) 4 
Temporal Ctx 


25.2 


AD 3 Hippo 


8.4 


AD 1 Occipital Ctx 


15.1 


AD 4 Hippo 


11.9 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 hippo 


54.3 


AD 3 Occipital Ctx 


f 7.3 


AD 6 Hippo 
Control 2 Hippo 


55.5 
47.0 


AD 4 Occipital Ctx 
AD 5 Occipital Ctx 


23.8 
18.0 


i iwiti/ >1 ZL Hinnn 
v^UUUUl ■ JTIIUUU 


1 S 7 


An A fVrimJ'il Ct\ 




Control (Path) 3 

T T 1 11 no 


7.7 


Control 1 Occipital 

Ctx 

v~ LA 


4.4 


AD 1 Temporal Ctx 


16.6 


Control 2 Occipital 
Ctx 


75.8 


AD 2 Temporal Ctx 


44.4 


Control 3 Occipital 
Ctx 


18.0 


AD 3 Temporal Ctx 


6.7 


Control 4 Occipital 
Ctx 


12.2 


AD 4 Temporal Ctx 


28.1 


Control (Path) 1 ] ?3 
Occipital Ctx 1 


AD 5 Inf Temporal 
Ctx 

V^lA 


100.0 


Control (Path) 2 j gg 
Occipital Ctx 


AD 5 SupTempora! 
Ctx 


69.7 


Control (Path) 3 
Occipital Ctx 


3.7 


AD 6 In f Temporal 

Ctx 


44.1 


Control (Path) 4 
Occipital Ctx 


8.4 


AD 6 Sup Temporal 
Ctx 

X^LA 


43.5 


Control 1 Parietal 
Ctx 


1 1.5 


Control 1 Temporal 
Ctx 

LA. 


1 1.7 


Control 2 Parietal 
Ctx 


36.1 


Control 2 Temporal 
Ctx 


53.2 


Control 3 Parietal 

Ctx 


21.6 


Control 3 Temporal 
Ctx 


17.3 


Control (Path) 1 
Parietal Ctx 


64.6 


Control 4 Temporal 
Ctx 


14.8 


Control (Path) 2 
Parietal Ctx 


23.8 


Control (Path) 1 
Temporal Ctx 


58.6 


Control (Path) 3 
Parietal Ctx 


6.5 


Control (Path) 2 
Temporal Ctx 


32.8 


Control (Path) 4 
Parietal Ctx 


31.4 



Table OP. Panel 1.3D 



Tissue Name 


Reh Exp.(%)]ReL Exp.(%) 
Ag2031, Run]Ag2839, Run 


Tissue Name 

1 


Rel. Exp.(%)|Rel. Exp.(%) 
Ag2031, RunjAg2839, Run 
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152479705 j 


164023720 




152479705 


164023720 


Liver 

adenocarcinoma 


— — t T 

5.2 7.4 


Kidney (fetal) 


2.0 


1.6 


Pancreas 


5.8 


2.1 | 


Renal ca. 786- 

o 


0.0 


0.0 


Pancreatic ca. 

r A D A M O 


0.5 


0.3 


Renal ca. 
A498 


0.4 


0.7 


lAdrenal gland 


12.9 


6.9 


Renal ca. RXF j 
393 


{ 

0.0 


0.0 


Thyroid 


8.5 


4.8 


Renal ca 
ACHN ; 


0.7 


0.4 


Salivary gland - 

1 


1.6 


0.5 


Renal ca. UO- \ 
31 


0.5 


0.1 


Pituitary gland 


1 1.5 j 


6.4 


Renal ca IK - ■ 
10 


0.0 


0.0 


Brain (fetal) 


15.3 ] 9.1 


Liver 


0.3 


0.0 


Brain (whole) 


45.7 j 29.7 


Liver (fetal) 


0.2 


0.1 


Brain (amygdala) 


i 

44.1 | 27.5 


Liver ca. 

(hepatoblast) 

HepG2 


0.0 


0.0 


Brain (cerebellum) 


19.5 30.1 JLung j 2.7 


2.3 


Brain 

(hippocampus) 


100.0 39.2 |Lung (fetal) 


2.3 


I.I 


Brain (substantia 
ni a ra) 


17.8 


'Lung ca. 
10.3 I(smallcell) 
lLX-1 


0.3 


0.1 


Brain (thalamus) 


32.1 


ILung ca. 
25.5 j(small cell) 
INCI-H69 

i 


0.9 


0.4 


Cerebral Cortex 


89.5 


100.0 


Lung ca. 
(s.cell var.) 
SHP-77 


0.0 

1 


0.0 


Spinal cord 


39.2 


51.1 


Lung ca. 

(large 06 

cell)NCl- 

JH460 


0.3 


glio/astro U87-MG 


1.1 


ILung ca. (non- 
2 * 6 |sm. cell) A549 


| 0.5 


0.5 


glio/astro U-l 18- 
MG 


1.4 


0.3 


'Lung ca. (non-1 

s.cell) NCI- j 1.8 

1123 I 


1.1 


astrocytoma 
SW1783 


0.3 


0.6 


" — — — i 

Lung ca. (non-j ■ () 

s.cell) HOP-625 


0.7 


neuro*; met SK-N- 
AS 


1.4 


0.4 


ILung ca. (non-1 . , 
s.cl) NCI- | 


0.8 
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j f JH522 






astrocytoma SF- 
539 


1.2 1.0 

! 1 


Lung ca. 
(squam.) SW 
900 




1 . 1 


i i 

astrocytoma SNB- I _ _ 

! i 

glioma SNB- 19 j 12.6 j 22.2 


Lung ca. 
(squam.) NC1- 
H596 

Mammary 
gland 


0.0 
1.2 

i 


0.2 

0.9 

i 


glioma U251 3.0 2.1 


Breast ca.* 
(pl.ef) MCF-7 


i 

2.1 

I 


4.0 


~ ~ i — r 

glioma SF-295 0.6 0.4 

1 i 
I i 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


1 

2.3 


0.5 


Hearth) . 1.6 j ,.2 


0.0 


0.0 


Heart 0.6 1.2 ^ asl ca " BT ' ; 1.3 


0.5 


Skeletal muscle 1 (Breast ca. 
(fetal) 4J jMDA-N 


0.0 




0.0 

JU.O 


Skeletal muscle 0.1 0.2 iOvary 


23.3 


Bone marrow 0.2 0.0 K^"^ 


8.4 


7.4 




2.3 


0.9 


Spleen 1.1 


„ , jOvariau ca. 
OVCAR-5 


1.3 


1.0 


Lymph node 0.6 


n 7 jOvariau ca. j 
j OVCAR-8 lA 


2.0 


ii 

Colorectal 0.6 


,. < lOvarian ca. . 
1 05 jlGROV-i 04 


0.4 


Stomach 2.6 

1 


I Ovarian ca.* 
0.8 j(ascites) SK- 
|OV-3 


1.4 




Small intestine 2.9 L2 lUterus 


1.8 


0.5 


Colon ca. SW480 j 3.6 0.9 Placenta 


0.7 


0.2 


Colon ca.* 

SW620(SW480 

met) 


0.6 


0.7 


Prostate 


1.5 


0.5 


Colon ca. HT29 


0.0 


0.0 


Prostate ca.* 
(bone met)PC- 

3 


0.6 


0.5 


Colon ca. HCT- 
116 


1.5 


1.6 


Testis 


11.0 


6.7 


Colon ca. CaCo-2 


0.6 


0.5 


Melanoma 


1.2 


0.3 
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}Hs688(A).T 






Colon ca. 

tissuc(OD03866) I 


0.2 


U.J 


Melanoma* 
(metj 

Hs688(B).T 


0.8 


0.3 


Colon ca. HCC- 

299.8 


0.1 


0.0 


Melanoma 

UALL-OZ 


0.2 


0.6 


oastnc ca. ( nver 
met) NCI-N87 


4.1 


2.4 


l\/J <2» 1 o n o 

M14 


0.2 


0.2 


Bladder 


2.0 


4.5 


Melanoma 
LOX IMVI 


0.2 


0.1 


Trachea 


• -2.9 


2.9 


Melanoma* 
(met) SK- 
MEL-5 


1.4 


0.5 


Kidney 


2.5 


^ 8.8 


Adipose 


0.5 


0.4 



Table QE. Panel 2D 



Tissue Name 


Rel.Exp.(%) 
Ag2839, Run 
162559077 


j ReI.Exp.(%) 
Tissue Name j Ag2839, Run 
162559077 


Normal Colon 


14.1 


Kidney Margin 

8120608 " 


CC Well to Mod DifP " j 

1 V/L/VJOUU J 


1.6 


Kidney Cancer . 
8120613 


CC Margin (OD03866) 


- 2.2' 


Kidney Margin 
8120614 


27.7 


CC Gr.2 rectosigmoid ' 
(OD03868) 


0.6 


Kidney Cancer 
9010320 


13.6 


CC Margin (OD03868) 


3.0 


Kidney Margin 
9010321 


25.7 


CC Mod Diff 
(ODO3920) 


. 0.6 


Norma! Uterus 


_ 

3.0 


CC Margin (ODO3920) 


3.5 


Uterus Cancer 
064011 


12.7 


CC Gr.2 ascend colon 
(OD03921) 


3.6 


Normal Thyroid 


60.7 


CC Margin (OD03921) 


2.3 


Thyroid Cancer 
064010 


34.4 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


3.4 


Thyroid Cancer 
A302152 


41.2 


Liver Margin 
(ODO4309) 


0.5 


Thyroid Margin 
A302153 


35.4 


Colon mets to lung 
(OD0445I-01) 


1L0 


Normal Breast 


7.3 


Lung Margin (OD04451- 


1L3 


Breast Cancer 


0.3 
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02) 




(OD04566) | 


Normal Prostate 6546-1 


44.4 


Breast Cancer 
(OD04590-01) 


2.6 


Prostate Cancer 
(OD04410) 


10.0 


Breast Cancer Mets 
(OD04590-03) 


2.4 


Prostate Margin 
(OD04410) 


18.3 


Breast Cancer 

Metastasis 

(OD04655-05) 


11.6 


Prostate Cancer 
(UDU4 /zU-U I ) 


13.8 


Breast Cancer 064006 


3.9 


Prostate Margin 
(OD04/zU-Uzj 


28.1 


Breast Cancer 1024 


5.9 


Normal Lung 061010 


35.1 


Breast Cancer 
9100266 


31.4 


Lung Met to Muscle 
fOD04286^ 


1.1 


Breast Margin 
01 0096*5 


12.9 


Mikp-Ip Margin 

(OD04286) 


2.0 


A209073 


5.8 


Lung Malignant Cancer 
(OD03126) 


6.6 


Breast Margin 
A2090734 


4.1 


Lung Margin (OD03126) 


20.6 


Normal Liver 


1.0 


Lung Cancer (OD04404) 


15.6 




0 1 


I uno Mar»in7OD04404^ 


1 1 0 


Liver Cancer 1025 


0.5 


Lung Cancer (OD04565) 


3.1 




Liver Cancer 1 026 


1.8 


Lung Margin (OU04565) 


4.6 


Liver Cancer 6004-T 


1.1 


Lung Cancer (OD04237- 
01.) . 


20.4 


Liver Tissue 6004-N 


0.4 


Lung Margin (OD04237- 
02) 


16.5 


Liver Cancer 6005-T 


0.7 


Ocular Mel Met to Liver 


0.6 


Liver Tissue 6005-N 


0.6 


Liver Margin 


0.5 


Normal Bladder 


42.0 


Melanoma Mets to Lung 
(OD04321) 


8.1 


Bladder Cancer 1023 


LI 


Lung Margin (OD04321) 


20.9 


Bladder Cancer 

A302173 




37 9 

. . . 


Normal Kidney 


87.7 


Bladder Cancer 
(OD04718-01) 


35.8 


Kidney Ca, Nuclear 
grade 2 (OD04338) 


3.7 


Bladder Normal 
Adjacent (OD04718- 
03) 


9.7 


Kidney Margin 
(OD04338) 


33.0 


■ ■ 

Normal Ovary 


60.3 


Kidney Ca Nuclear grade 


24.1 


Ovarian Cancer 


20.4 
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1003B3S«4 ,, i : o,iseE 



1/2 (OD04339) 




064008 j 


Kidney Margin 
(OD04339) 


33.9 


Ovarian Cancer 
(OD04768-07) 






100.0 


Kidney Ca, Clear cell 
type (OD04340) 


7.1 


Ovary Margin 
(OD04768-08) 







4.4 


Kidney Margin 
(OD04340) 


52.5 


Normal Stomach 






8.2 


Kidney Ca, Nuclear 
^rade 3 fOD04348^ 


1.8 


Gastric Cancer 
9060358 


4.1 


Kidney Margin 
rOD04348^ ~ 


29.1 


Stomach Margin 
9060359 


10.0 


Kidney Cancer, 
(OD04622-0n 


2.0 


Gastric Cancer 
9060395 






9.3 


Kidney Margin 
(OD04622-03) 


9.5 


Stomach Margin 
9060394 






4.5 


Kidney Cancer 
(OD04450-01) 


83.5 


Gastric Cancer 
9060397 


i 

\ 





3.2 


Kidney Margin 
(OD04450-03) 


62.9 


Stomach Margin 
9060396 


\ 

: 
: 

: 

: 




1.6 


Kidney Cancer 8120607 


15.3 


Gastric Cancer 
064005 


\ 




4.8 



Table OF. Panel 4D 



Tissue Name 


Rel. 
Exp.(%) 
Ag2031, 

Run 
152784562 


Rel. 

Exp.(%) 
Ag2839, 

Run 
162294682 


Tissue Name 


Rel. 

I Exp.(%) 
I Ag2031, 
Run 
152784562 


Rel. 
Exp.(%) 
Ag2839, 
Run 
162294682 


Secondary Thl act 


[ 3.0 


1.1 


HUVEC IL-lbeta 


12.2 


8.1 


Secondary Th2 act 


1.8 


1.0 


HUVEC IFN 
gamma 


22.7 


21.0 


Secondary Trl act 


2.1 


1.2 


HUVEC TNF 
alpha + IFN 
gamma 


4.0 


3.9 


Secondary Thl rest; 


0.5 


0.2 


HUVEC TNF 
alpha + IL4 


7.2 


6.6 


Secondary Th2 rest I 


0.2 


0.3 


HUVEC IL-11 


13.7 


15.6 


Secondary Trl rest 


0.2 


0.0 


Lung 

Microvascular EC 
none 


22.5 


39.0 


Primary Th 1 act 


1.6 


1.0 


Lung 

Microvascular EC 
TNFalpha + IL- 
I beta 


10.8 


9.6 


Primary Th2 act 


0.5 


0.5 


Microvascular 


63.7 


86.5 
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Dermal EC none j 




Primary Trl act 


0.8 


0.6 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


17 0 

1 1 / .J 

i 

I 


19.8 


Primary Thl rest 


3.1 


2.5 


Bronchial 
epithelium 
TNFalpha + 
ILlheta 


\ 

z.o 

1 


30.8 

j 
| 


Primary Th2 rest 


0.3 


0.6 


Small airway 
epithelium none 


10.4 


9.9 

i 


Primary Trl rest 


0.7 


0.6 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


1 

100.0 


100.0 

j 


CD45RA CD4 
lymphocyte act 


5.2 


2.5 


Coronery artery 
SMC rest 


14.1 

i 


18.2 


CD45RO CD4 
lymphocyte act 


1.1 


0.6 


Coronery artery 
SMC TNFalpha + 
IL-lbeta 


11.7 6.9 

! I 


CDs lymphocyte 
act 


1.8 


2.1 


Astrocytes rest 


77.9 


79.0 


Secondary CD8 
lymphocyte rest 


0.5 


0.7 


Astrocytes 
TNFalpha + IL- 
lbeta 


61.6 

: 
! 

1 


39.0 


Secondary CDS 
lymphocyte act 


1.6 


2.3 


KU-812 
(Basophil) rest 


0.0 


0.0 


CD4 lymphocyte 
none 


0.1 


0.2 


KU-812 

(Basophil) 

PMA/ionomycin 


0.1 


0.4 


2ry 

I h 1/ 1 nzV 1 r I anti- 
CD95 CH11 


0.3 


0.5 


CCD1106 

(Keratinocytes) 

none 


10.8 

! 


17 4 


LAK cells rest 


1.0 


1.2 


CCD 1106 
(Keratinocytes) 
TNFalpha + IL- 

I DC Id 


2.0 

! 


14.4 


LAK cells IL-2 


5.0 


6.3 


Liver cirrhosis 


- 3.1 - 


5.0 


LAK cells TL- 
2+IL-12 


0.8 


0.9 


Lupus kidney 


3.3 : 


3.4 


LAK cells 1L- 
2+IFN gamma 


1.3 


1.6 


NCI-H292 none 


40.3 


53.6 


LAK cells IL-2+ 
IL-18 


1.0 


1.6 


NCI-H292 IL-4 


75.3 


48.0 


LAK cells 
PMA/ionomycin 


0.1 


0.2 


NCI-H292 1L-9 j 


69.3 


68.3 
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IMJXSBBSB m :!1;/0.;;1SCJE! 



IN is. L^eus 1L-Z rest 




J .0 


NOI-H29? 11-13 

INV-/1 I 1Z<7/- lb IJ 




^1 0 


Two Way MLR 3 
day 


i.i 


1.4 


NCI-H292 IFN 

i_,<-i 1 1 1 1 1 id 


40.6 


28.3 


Two Way MLR 5 
day 


1.0 


0.5 


HP A EC none 


40.9 


41.5 


Two Way MLR 7 
day 


0.4 


0.3 


i in a r? t\IC 

HPALL 1 Nr 
alpha + IL-1 beta 


15.6 


13.5 


PBMC rest 


0.4 


0.8 


Lung fibroblast 
none 


5.5 


4.2 


PBMC PWM 


1.3 


1.3 


Lung fibroblast 
TNF alpha +IL-1 


2.6 


2.2 


PBMC PHA-L 


2.7 


4.1 


Lung fibroblast 
II -4 


8.6 


9.8 


Ramos (B cell) 
none 


2.1 


1.3 


Lung fibroblast 

II Q 


5.6 


6.0 


Ramos (B cell) 
ionomycin 


5.6 


11.5 


Lung fibroblast 
IL-13 


4, 


3.7 


B lymphocytes 
PWM 


1.1 


2.4 


Lung fibroblast 
IFN gamma 


8.8 


10.0 


B lymphocytes 
CD40L and IL-4 


0.8 


0.3 


Dermal fibroblast 
CCD 1070 rest 


14.8 


14.0 


EOL-1 dbcAMP 


9.9 


1 1.3 


Dermal fibroblast 
CCD 1070 TNF 
alpha 


17.6 


19.2 


EOL-i dbcAMP 
PMA/ionomycin 


5.0 


4.5 


Dermal fibroblast 
CCD 1070 1L-1 
beta 


5.0 




L'enaniic ceiis 
none 


0.2 


0.1 


riF»rm?il Tinrr^hljjQt 
Lyti nun iiuiiJUlaol 

IFN gamma 


9.0 


i 

5.2 


Dendritic cells LPS 


1.9 


1.9 


Dermal fibroblast 
IL-4 


28.5 


21.0 

u 


Dendritic cells anti- 
CD40 


u. / 


0.9 


IBD Colitis 2 


0.7 


0.9 


Monocytes rest 


0.6 ~ " 


"*~ 0.6 


IBD Crohn's 


~ta~ 


1.6 


Monocytes LPS 


0.1 


0.0 


Colon 


13.3 


9.2 


Macrophages rest 


0.6 


0.4 


Lung 18.3 14.2 


Macrophages LPS 


0.0 


o.T™ 


Thymus 89.5 90.1 


HUVEC none 


29.3 


33.7 (Kidney 20.3 


24.3 


HUVEC starved 


59.9 


65.1 | 


! 1 



Table OG. Panel 5D 



| Rel.Exp.(%) 




Rel. Exp.(%) 


Tissue Name Ag2839, Run 


Tissue Name 


Ag2839, Run 


j 223676497 




223676497 
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97457_Patient- 

09oa fiHinocp 

UZ,gU O.UipvJbC 


3.6 


94709_Donor 2 AM - A adipose 


46.0 


97476_Patient- 
07 <; ;k "skpletal itmkpIp 


3.5 


947 1 0_Donor 2 AM - B_adiposc i 


22.2 


97477_Patient- 

07nt nlprim 

\J 1 LI 1 UlLI WO 


3.3 


9471 1 Donor 2 AM - Cadipose 


23.2 


97478 Patient- 

\J 1 Y) I LJlClV^t>IllCl 


j.j 


94712_Donoi 2 AD - A_adipose 


17.9 


97481_Paiieni- 


2.6 


94713_Donor 2 AD - Badipose 


30.4 


97482 Patient- 


2.5 


94714_Donor 2 AD - C_adipose 


13.9 


97483_Patient- 

O&nl nlnppnta 

UOpi \) 1 cl*wA_ I i Itl 


•2.7 


94742_Donor 3 U - 

A Mpspnch vmal Stpm Cells 


3.7 


97486_Patientr 

U;7bK. biVClCldl IIlUoLiC 


0.8 


94743_Donor 3 U - 

R IV/lpQpnphvmn 1 QtpfYi fp-llQ 

D IVlCbClldl yilliXl Oldll V^-tllb 


2.7 


97487_Patient- 

llCjiil" 1 1 tt^ri i c 
U/Ul U LCI Lib 


2.5 


94730_Donor 3 AM - A_adipose 


48.0 


97488_Patient- 

Uypl pidCCIlLd 


2.3 


94731_Donor 3 AM - B adipose 


20.4 


97492_Patient- 

Willi 1 1 1 l » I I 1 

1 UUl L4LCI Lib 


3.7 


94732 J)onor 3 AM - C adipose 


25.0 


97493_Patient- 

1 \) p 1 pi dCC 1 1 la 


6.1 


94733_Donor 3 AD - A adipose 


21.8 


97495_Patient- 

1 1 a/~\ ci/"i t r\r\Cf* 
I 1 ClUipUbC 


5.2 


94734_Donor 3 AD - B adipose 


11.9 


97496_Patient- 

1 1 cL' c Lr l^-»tci 1 miicplp 
1 1 bK. bKClCldi IllUbCIC 


1.3 


94735_Donor 3 AD - C adipose 


14.8 


97497_Patient- 

1 I LI I LILLI Lib 


6.7 


77 1 38_Liver_HepG2untreated 


0.7 


97498_Patient- 

i 1 1 r*l niappnta 

1 i pi UltlV^dllCl 


4.2 


73556_Heart_Cardiac stromal 
ppl1<i fnrimarv^ 


39.5 


!97500_Patient- 

1 'Joci JiHinnQp 
1 ^i^v ) dvJ 1 pubc,_ .. 


9.8 


81735_Small Intestine 


13.9 


97501_Paticnt- 

1 2sk_ske1eta! muscle 


7.0 


72409_Kidney_Proximal 
Convoluted Tubule 


2.0 


97502 Patient- 
12ut uterus 


12.3 


82685_Small intestine Duodenum 


~ " 

2.1 


v/juj raiieni- 
12pl_placenta 


4.0 


vuoju Adrenal /Adrenocortical 
adenoma 


" ~ ■ 

100.0 


94721_Donor2U- 
A Mesenchymal Stem 
Cells 


7.5 


72410_Kidney HRCE 


12.7 

... „. 


94722 J)onor 2 U - 
B Mesenchymal Stem 


1.1 


72411_Kidney_HRE 


27.0 
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i'DCP ;3; ; B8 5> !L S!" ,„ lOlSGS 



Cells 








94723_Donor 2 U - 
C Mesenchymal Stem 
Cells ' ; 


4.2 


73 1 39_Uterus Uterine smooth 
muscle cells 


2.9 



Table OH. Panel CNS 1 



Tissue Name 

_ .1 


Rel. F,xp.(%) 
Ag2031,Run 
171620593 


Kel. Kxp.(vo) 
Ag2839, Run 
171669729 


Tissue Name 


Rel. E\p.(%) 
Ag2031,Run 
171620593 


Rel. Exp.(%) 
Ag2839, Run 
171669729 

± 1 lull/ / ji< f 


BA4 Control | 18.8 


27.9 


BA17PSP j 12.0 


14.6 


BA4 Control j 27.9 


43.8 


BA17 PSP2 


4.3 


C 1 

1 5 -' 


BA4 

Alzheimer's2 


3.3 


3.1 


Sub Nigra 
Control 


55.1 


67.8 


BA4 

Parkinson's 


36.1 


40.1 


Sub Nigra 
Control2 


39.5 




47.6 


BA4 X 5M 
Parkinson's2 j 


37.1 


Sub Nigra 
Alzheimer's2 


15.2 

, 


24.1 


BA4 

Huntington's 


24.1 


24.5 


Sub Nigra 
Parkinson ? s2 


57.8 


79.0 


BA4 

Huntington's2 


3.3 


2 5 


Sub Nigra 
Huntington's 


86.5 


100.0 


BA4 PSP 


5.0 


5.4 


Sub Nigra 
Huntington's2 


36.6 


38.7 


BA4 PSP2 


17.1 


21.0 

• 


Sub Nigra 
PSP2 


11.5 




12.7 

] 


BA4 

Depression 


8.9 


10.0 


Sub Nigra 
Depression 


5.9 


9.3 


BA4 

Depression2 


6.3 


8.7 


Sub Nigra 
Depression2 


6.6 \ 


1 

5.5 


BA7 Control 


26.6 


28.7 


Glob Palladus 
Control 


20.7 


15.2 


BA7 Control2 


25.5 


31.9 


Glob Palladus 
Control2 


10.2 


7.7 


BA7 

Alzheimer's2 


4.8 


4.7 


Glob Palladus 
Alzheimer's 


13.5 


20.0 


BA7 

Parkinson's 


13.7 


17.6 


Glob Palladus 
AIzheimer's2 


4.7 


5.5 


BA7 

Parkinson's2 


r 

20.7 


20.6 


Glob Palladus 
Parkinson's 


100.0 


82.9 


BA7 

Huntington's 


24.0 


34.2 


Glob Palladus j 
Parkinson's2 


12.6 


18.6 


BA7 

Huntington's2 


31.2 


31.9 


Glob Palladus 1 
PSP 


1.7 


3.8 


BA7 PSP 


15.2 


20.9 


Glob Palladus 
PSP2 


4.1 


4.9 
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BA7 PSP2 


13.0 


18.4 


Glob Palladus 


4.2 


4.3 


BA7 

T^pnrpQQ i rvn 

L/C yJ 1 1 j>j> 1 \Jl 1 


6.7 


6.4 


Temp Pole 
Control 


8.4 


9.6 


BA9 Control 


17.6 


15.1 


Temp Pole 
Control 9 


32.1 


43.8 


BA9 Control2 


51.4 


75.8 


Temp Pole 

A l7hpimpr'*s 


2.1 


4.2 


BA9 


2.2 


2.8 


Temp Pole 

A l7hpimpr'(;9 


2.7 


4.6 


BA9 

A 1 ■V \\c± i m fir 1 ' cO 
/AlZllCilllCI 


6.8 


7.1 


Temp Pole 

Park iiKnn'Q 


20.9 


22.5 


BA9 

Darl/incnn'o 

larKIIloUIl i> 


17.8 


20.4 


Temp Pole 

P^rk incAn'c? 
r cu kii i^un oz. 


18.4 


23.3 


BA9 j 

r arKinson sz 


40.3 

_ 


31.9 


Temp Pole 

1— Ti inti n crtrvtVc 
llUI lLlil^LL/11 o 


32.3 


37.6 


BA9 

nuniingion s 


29.3 


38.4 


Temp Pole PSP 


3.5 


2.1 


BA9 

riunungion sz 


8.3 


8.0 


Temp Pole 

rarz. 


1.9 


2.8 


j : ' 

BA9 PSP 


8.7 


8.2 


Temp Pole 

r~}*^ rl t(!li\nV 


4.2 


5.4 


BA9 PSP2 


3.4 


1.9 


Cing Gyr 
Control 


42.3 


64.6 


BA9 

L/epresMoii 


4.7 


4.4 


Cing Gyr 
Control2 


26.8 


27.0 


BA9 

L/eprebsionz 


3.8 


4.8 


Cing Gyr 
Alzheimer's 


13.0 


20.0 


BA 17 Control 

I 


27.7 


32 1 f cin g G y 

|Alzheimer's2 


3.3 


5.2 


BA17 

^OlUl UIZ 


28.1 


33 2 Cm " Gyr 
Parkinson's 


34.6 


37.9 


BA17 

r\ I /, II C 1 1 U d SZ, 


2.8 


3 , fcing Gyr 

jParkinson's2 


30.6 


34.6 


BA17 

Park - in cnn'<; 


27.2 


30 1 F'" g Gyr 

Huntington's 


50.7 


66.0 


BA17 

Park itiQnn'Q? 


25.2 


2 2 , |Cing Gyr 

]Huntington's2 


26.2 


33.0 


BAI7 

Huntington's 


15.3 


18.8 ting Gyr PSP 


12.2 


17.4 


BA17 

Huntington's2 


7.4 


10.5 Cing Gyr PSP2 


5.4 


6.8 


BA17 
Depression 


9.2 


7 ? jCing Gyr 
j Depression 


5.4 


8.6 


BA17 


15.4 


15.1 jCingGyr 


11.0 


10.2 
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CNS_neurodegeneration_vl.O Summary: Ag2839 While no association between 
the CG55910-01 gene and Alzheimer's disease is evident from the results of this panel, this 
experiment confirms expression of this gene in the brain. See Panel 1 .3D for discussion of 
utility of this gene in the central nervous system. 

5 Panel 1.3D Summary: Ag2031/2839 Brain-specific expression of the CG55910-01 

gene suggests a role for this gene in CNS processes. Polyunsaturated fatty acids (PUFAs), 
specifically the n-3 and n-6 series, play a key role in the progression or prevention of human 
diseases such as obesity, diabetes, cancer, and neurological and heart disease. They function 
mainly by affecting cellular membrane lipid composition, metabolism, signal-transduction 

10 pathways, and by direct control of gene expression. Therefore, modulators of this gene 
product may have utility in treating neurological diseases, such as Alzheimer's disease. 

This gene is also moderately expressed in a variety of metabolic tissues including 
pancreas, adrenal, thyroid, pituitary, adult and fetal heart, and adipose. This gene product 
appears to be differentially expressed in fetal (CT value = 30-32) vs adult skeletal muscle 
15 (CT value = 34) and may be useful for the identification of the adult vs fetal source of this 
tissue. This gene encodes a fatty acid desaturase homolog. Fatty acid desaturases are on the 
metabolic pathway to triglyceride deposition. Thus, small molecule inhibition of this gene 
product may prevent the formation of fat and be effective in the treatment for obesity. 

Panel 2D Summary: Ag2839 The expression of the CG5591 0-01 gene appears to be 
20 highest in a sample derived from an ovarian cancer (CT=27.8). Of note is the difference in 
expression between this ovarian cancer and its normal adjacent tissue. There is also 
expression in a number of ovarian cancer samples in this panel. Thus, the expression of this 
gene could be used to distinguish this ovarian cancer from its normal adjacent tissue. 
Moreover, therapeutic modulation of this gene, through the use of small molecule drugs, 
25 antibodies or protein therapeutics might be of benefit in the treatment of ovarian cancer. 

Panel 4D Summary: Ag203 1/2839 The CG559 10-01 transcript is highly expressed 
in TNFalpha and 11-1 beta stimulated small airway epithelium, normal thymus, dermal 
fibroblasts, and NCI-H292 cells but not in leukocytes. This expression pattern is consistent 
with both sets of primers and probes. The expression profile suggests that the protein encoded 
30 by this transcript could potentially regulate T cell development in the thymus and the 
response of small airway epithelium to proinflammatory cytokines. Thus, therapeutics 
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designed with the protein encoded by this transcript could be important in immune 
modulation and in the treatment of lung diseases such as asthma and COPD. 

Panel 5D Summary: Ag2839 Expression of the CG55910-01 gene is mainly 
restricted to adipose. This gene encodes an acetyl coA desaturase. Fatty acid desaturases are 
5 on the metabolic pathway to triglyceride deposition. Thus, small molecule inhibition of this 
gene product may prevent the formation of fat and be effective in the treatment for obesity. 
Thus, therapeutic modulation of the expression or function of this gene may be effective in 
the treatment of obesity. 

Panel CNS_1 Summary: Ag2839 While no association between the CG55910-01 
10 gene and any disease is evident from the results of this panel, this experiment confirms 

expression of this gene in the brain. See Panel 1.3D for discussion of utility of this gene in 
the central nervous system. 

P. CG50281-01: 34 Wnt 10B like (NOV11) 

Expression of gene CG50281-01 was assessed using the primer-probe set Ag2538, 
1 5 described in Table PA. Results of the RTQ-PCR runs are shown in Tables PB, PC, PD, PE 
and PF. 

Table PA . Probe Name Ag2538 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward: 


5' acaacgccttgactcttcttct - 3 ' 


115 


332 


Probe 


TET-5 ' -aagacctccaagcctcagggactctg-3 ' -TAMRA 


139 


333 


Reverse 


5 ' -acaagaagaaacaccccttgat- 3 ' 


168 


334 



Table PB . CNSjieurodegeneration_vl.O 



Tissue Name 


Rel. Exp.(%) Ag2538, 
Run 208779569 


Tissue Name 


Rel. Exp.(%) Ag2538, 
Run 208779569 


AD 1 Hippo 


19.6 


Control (Path) 3 
Temporal Ctx 


5.2 


AD 2 Hippo 


35.4 


Control (Path) 4 
Temporal Ctx 


24.7 


AD 3 Hippo 


1.6 


AD 1 Occipital Ctx 


6.8 


AD 4 Hippo 


0.0 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Hippo 


4.0 


AD 3 Occipital Ctx 


7.6 


AD 6 Hippo 


19.1 


AD 4 Occipital Ctx 


29.5 


Control 2 Hippo 


54.3 


AD 5 Occipital Ctx 


12.6 


Control 4 Hippo 


5.2 


AD 6 Occipital Ctx j 7.6 
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Control (Path) 3 
Hippo 


0.0 


Control 1 Occipital j ^ ^ 
Ctx 


AD I Temporal Ctx 


19.5 


Control 2 Occipital ] 4 g ~ 

Ctx | 


AD 2 Temporal Ctx 


38.2 


Control 3 Occipital j ^ ^ 

Ctx I 


AD 3 Temporal Ctx 


6.7 


Control 4 Occipital j ^ ^ 

Ctx j 


AD 4 Temporal Ctx 


4.2 


Control (Path) 1 6] ] 
Occipital Ctx 


AD 5 Inf Temporal 


43.5 


Control (Path) 2 j 2 g 
Occipital Ctx j 


AD 5 Sup 


58.2 


Control (Path) 3 
Occipital Ctx 


2.8 


AD 6 Tnf Temporal 

Ptv 


58.2 


Control (Path) 4 
Occipital Ctx 


28.3 


AD 6 Sup 
l empordi vax 


68.8 


Control 1 Parietal 
Ctx 


4.4 


Control 1 Temporal 

Ptv 
1_,IX 


5.8 


Control 2 Parietal 
Ctx 


59.9 


Control 2 Temporal 
cix 


41.2 


Control 3 Parietal \ n ~ 

Ctx i 


iControl 3 Temporal 
Ctx 


18.3 


Control (Path) 1 
Parietal Ctx 


100.0 


jControl 3 Temporal 
Ctx 


21.5 


Control (Path) 2 
Parietal Ctx 


40.1 


Control (Path) 1 
Temporal Ctx 


83.5 


Control (Path) 3 
Parietal Ctx j 


Control (Path) 2 
Temporal Ctx 


58.6 


Control (Path) 4 
Parietal Ctx 



Table PC. Panel 1.3D 



Tissue Name 


Rel. Exp,(%) 
Ag2538, Run 
162187100 


Rel. Exp.(%) 
Ag2538, Run 
165639905 


Tissue Name 


Rel. Exp.(%) 
Ag2538, Run 
162187100 


Rel. Exp.(%) 
Ag2538, Run 
165639905 


Liver 

adenocarcinoma 


0.0 


0.0 


Kidney (fetal) 


0.0 


0.0 


Pancreas 


0.0 


0.0 


Renal ca. 786- 
0 


0.0 


0.0 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


Renal ca. 
A498 


0.0 


0.0 


Adrenal gland 


0.0 


0.0 


Renal ca. RXF 

393 


10.2 


42.3 


Thyroid 


0.0 


0.0 


Renal ca. 
ACHN 


0.0 


0.0 
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Salivary gland 


0.0 


. . Renal ca. UO- 1 
0.0 | 31 


0.0 


0.0 


Pituitary gland 


0.0 


iRenal ca. I K- ? 
j 1 0 


0.0 


3.1 


Brain (fetal) 


18.0 


46.7 


Liver 


0.0 


0.0 


orain ^wnoiej 


11.3 


0.0 

'<■ 


Liver (fetal) j 0.0 


0 0 


Brain (amygdala) ; 


22.2 


' r~ . 1 

j Liver ca. 
59.9 l(hepatoblast) j 0.0 
HepG2 j . 


0.0 


Brain (cerebellum) 


0.0 


0.0 (Lung 1 0.0 


0.0 


Brain 

(hippocampus) 


31.6 66.9 


f 

Lung (fetal) 


0.0 


0.0 


Brain (substantia 
nigra) 


| 

0.0 0.0 

, „. .1. J 


Lung ca. 
(small cell) 
LX-1 


0.0 


0.0 


Brain (thalamus) 


0.0 10.5 


Lung ca. 
(small cell) 
NCI-H69 


0.0 


0.0 


Cerebral Cortex 


:! i 

100.0 5.7 

I 


Lung ca. 
(s.cell var.) 
SHP-77 


0.0 


0.0 


Spinal cord 


ILung ca. 

o.o o.o l (l£ X ri 

:ccll)NCI- 
IH460 


0.0 


58.6 


glio/astro U87-MG 


o.o o.o Lunsi jf; ( " o ; Q 

i ism. cell) A549 


0.0 


0.0 


r 

glio/astro U-118- 
MG 


ILung ca. (non- 
0.0 0.0 Isxell) NCI- 
JH23 


8.7 


0.0 


astrocytoma 
SW1783 


i 

0.0 0.0 

i 


Lung ca. (non- 
s.cell) HOP-62 


0.0 




0.0 


neuro*; met SK-N- 
AS 


7.7 


0.0 


Lung ca. (non- 
s.cl) NC1- 
H522 


0.0 


0.0 


astrocytoma SF- 
539 


0.0 


0.0 


Lung ca. 
(squam.) SW 
900 


0.0 


0.0 


astrocytoma SNB- 
75 


0.0 


0.0 


Lung ca. 
(squam.) NCI- 
H596 


0.0 


0.0 


glioma SNB-19 


6.8 


0.0 


Mammary 
gland 


0.0 


0.0 


glioma U251 


0.0 


0.0 


Breast ca.* 
(pl.ef) MCF-7 


7.2 


0.0 


glioma SF-295 


0.0 


0.0 


Breast ca.* 


0.0 


0.0 
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i 
j 


i \ 

i i 
I 


(pl.ef) MDA- 
MB-23 1 






Heart (fetal) 


0.0 0.0 


(pl.ef) T47D | 


7.5 


0.0 


Heart 

1 


i j 

0.0 0.0 

i 


Breast ca. BT- 
549 


0.0 


15.6 


Skeletal muscle 1 , . A A 

... lx i 4o i U.U =, 
(fetal) 


Breast ca. 
MDA-N 


0.0 


0.0 


Skeletal muscle 1 0.0 I 0.0 


Ovary 


o o 11 


0 0 


1 n A 1 A A lOvarian ca. 
Bone marrow j 0.0 0.0 'oVCAR-3 


0.0 


0.0 


rr , 1 j _ _ A A lOvarian ca. 
ymUS 1 i OVOAR-4 


0.0 


0.0 


spleen 

_J 


lOvarian ca. 
00 00 bvCAR-5 


0.0 


0.0 


\ 

Lymph node 


oo in 0varian ca - 

uu |OVCAR-8 


0.0 


0.0 


Colorectal 


„ j ... ., 'Ovarian ca. 
00 j 104 jlGROV-1 


0.0 


0.0 


Stomach 


0.0 0.0 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.0 


0.0 


Small intestine 


8.9 100.0 


Uterus 


| 0.0 




Colon ca. SW480 


0.0 0.0 Placenta 


0.0 0.0 


Colon ca.* 

SW620(SW480 

met) 


0.0 

1 


| 

0.0 ; Prostate 


j i 

0.0 0.0 

I 1 


Colon ca. HT29 


0.0 

; 


0.0 


Prostate ca.* 
(bone met)PC- 

3 


0.0 


0.0 


Colon ca. HCT- 
116 




p. 

18.4 

i 


0.0 


j 

Testis 38.4 

\ 


0.0 


Colon ca. CaCo-2 


10.6 


A A (Melanoma A A 
00 |l(s688(A).T j 00 


0.0 


Colon ca. 
tissue(OD03866) 


r~ 

! 

0.0 

1 


0.0 


Melanoma* j 

(met) 0.0 

Hs688(B).T j 


0.0 


Colon ca. HCC- 
2998 


14.5 


n n IMelanoma „ _ 
UU 1UACC-62 

:! >. . 


0.0 


Gastric ca.* (liver 
met) NCI-N87 


f 

0.0 


0 0 |Mdanoma j g4 


0.0 


Bladder 


j 23.3 


. _ A IMelanoma - ~ 
n ' U 1LOXIMV1 j 


0.0 


Trachea 


0.0 


JMelanoma* 1 n n 
°'° !(met)SK- j 0 '° 


51.4 
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iMEL-5 






Kidney 




o.o T 6x>~~ 


jAdipose 


1 0.0 





Tabic PP. Panel 2D 



Tissue Name 

-\ 


Rel. Exp.(%) 
Ag2538, Run 
161920580 


Tissue Name 

i 

•; 


Rel. Exp.(%) 
Ag2538, Run 
161920580 


Normal Colon 


9 7 


Kidney Margin ^ n 
8120608 j 


CC Well to Mod Diff 
(OD03866) 


0.0 


— — — ■■■■■■■■■ ■■ ■ 't — — ^....^^^^^^^.^.^^ 

Kidney Cancer ~ ~ 

8120613 


CC Margin (OD03866) 


9.8 


Kidney Margin ft ft 
8120614 


CC Gr.2 rectosigmoid J , ft 
(OD03868) 


Kidney Cancer ~ ft 
9010320 


— ■^^-"-^•^ — — . 

Margin (UIJUjoooj 




Kidney Margin 
9010321 


0 0 


CC Mod Diff 
(ODO3920) 


0.0 


Normal Uterus 


0.0 


CC Margin (ODO3920) 


0 0 


Uterus Cancer 
064011 


0.0 


CC Gr.2 ascend colon 
(OD03921) 


0.0 


Normal Thyroid 


0.0 




CC Margin (OD03921) 


21.8 


Thyroid Cancer 
064010 


0.0 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.0 


Thyroid Cancer 
A302152 


8.4 


Liver Margin 
(ODO4309) 


0.0 


Thyroid Margin 
A302153 


0.0 


Colon mets to lung 
(OD04451-01) 


0.0 


Normal Breast 


0.0 


Lung Margin (OD04451- 
02) 


0.0- 


Breast Cancer 
(OD04566) 


0.0 


(Normal Prostate 6546-1 


0.0 


Breast Cancer 
(OD04590-01) 


8.0 


Prostate Cancer 
(OD04410) 


10.1 


Breast Cancer Mets 
(OD04590-03) 


0.0 

L 


Prostate Margin 
(OD04410) 


0.0 


Breast Cancer 

Metastasis 

(OD04655-05) 


T ■ 

0.0 


Prostate Cancer 
(OD04720-01) 


0.0 


Breast Cancer 064006 

- - ■„ • ,-„„ rr-r-vr-r 


0.0 


Prostate Margin 
(OD04720-02) 


0.0 


Breast Cancer 1 024 


0.0 
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Normal Lung 061010 


10.4 


Breast Cancer 

y i \J \J /- \j y) 


0.0 


Lung iviei to iviuscie 
(OD04286) 


0.0 


9100265 


0.0 


Muscle Margin 
(OD04286) 


0.0 


Breast Cancer 
A209073 | 


0.0 


Lung Malignant Cancer \ 
(OD03126) 


U.U 


Breast Margin 
A2090734 


O.J 


Lung Margin (OD03 126) 


0.0 


Normal Liver 


0.0 


Lung Cancer (OD04404) 


0.0 


Liver Cancer 064003 


0.0 


Lung Margin (OD04404) : 


0.0 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


0.0 


Liver Cancer 1026 


0.0 


Lung Margin {yjDvQ jod ) 


u.u 


Liver cancer ouu^t- 1 


ft ft 


Lung Cancer (OD04237- 
UI) 


0.0 


Liver Tissue 6004-N 


13.5 


Lung Margin (OD04237- \ 

UZ ) 


0.0 


Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver 

[\J 1 A )HS> IVJ) 


0.0 


Liver t issue 6005-N 


0.0 


Liver Margin 


0.0 


Normal Bladder 


0.0 


Melanoma Mcts to Lung 
(OD04321) 


0.0 


Bladder Cancer 1023 


0.0 


Lung Margin (OD04321) 


0.0 


Bladder Cancer 
A302173 


100.0 


Normal Kidney 


7.3 


Bladder Cancer 
(OD047 18-01) 


46.3 


Kidney Ca, Nuclear 
grade2(OD04338) 


0.0 


Bladder Normal 
Adjacent (OD04718- 


0.0 


Kidney Margin 

(UUU'tjJO ) 


8.4 


Normal Ovary 


0.0 


Kidney Ca Nuclear grade 
i i/z \ KjLJ\J L tjj>y) 


8.3 


Ovarian Cancer 
06400R 


0.0 


Kidney Margin 


0.0 


Ovarian Cancer 
(OD04768-07) 


6.2 


Kidney Ca, Clear cell 


0.0 


Ovary Margin 
(OD04768-08) 


0.0 

i 


TCirlnpv M^rpin 

(OD04340) 


0.0 


Normal Stomach 


0.0 

i 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.0 


Gastric Cancer 0 n 
9060358 


Kidney Margin 
(OD04348) 


0.0 


Stomach Margin ft ft 
9060359 


Kidney Cancer 


0.0 


— ..... ^ — • ^ — -»-=--■■ =- 

Gastric Cancer 0.0 
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Q06039S 


— ^ - — — — ■ — • 


Kidney Margin 
(OD04622-03) 


0.0 


Stomach Margin 
9060394 


6.7 


Kidney Cancer 
(OD04450-01) 


0.0 


Gastric Cancer 
9060397 


0.0 


Kidney Margin 
(OD04450-03) 


0.0 


Stomach Margin 
9060396 


0.0 


Kidnev Cancer 8 120607 


0.0 


Gastric Cancer 
064005 


0.0 



Table PE . Panel 3D 



Tissue Name 


Rel. Exp.(%) 
Ag2538, Run 
164843785 i 


Tissue Name 


Rel. Exp.(%) 
Ag2538, Run 
164843785 


Daoy- Medulloblastoma I 


0.0 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


0.0 


TE671- 

Medulloblastoma 


0.0 


ES-2- Ovarian clear cell 
carcinoma 


0.0 


D283 Med- 
Meduiloblastoma 


6.1 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.0 


PFSK-1- Primitive 
Neuroectodermal 


18.8 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.0 


XF-498- CNS 

i 


0.0 


MEG-01- Chronic 
myelogenous leukemia 
(megokaryoblast) 


0.0 


SNB-78- Glioma 


0.0 


Raji- Burkitt's lymphoma 


0.0 


SF-268- Glioblastoma 


7.2 


Daudi- Burkitt's lymphoma 


0.0 


1 VoO- Glioblastoma 


0.0 3U266- B-cell plasmacytoma 


8.2 


SK-N-SH- 
Neuroblastoma 
(metastasis) . 


0.0 3CA46- Burkitt's lymphoma 

j 


0.0 


SF-295- Glioblastoma 


0.0 


RL- non-Hodgkin's B-cell 
lymphoma 


0.0 


Cerebellum 


0.6 jjMl-pre-B-cell lymphoma j 0.0 


Cerebellum 


0.0 lJurkat-T cell leukemia 0.0 


NC1-H292- 
Mucoepidermoid lung 
carcinoma 


i j 
0.0 JtF-1- Erythroleukemia 0.0 

. _ i i 


DMS-114- Small cell 
lung cancer 


3.7 jHUT 78- T-cell lymphoma 


0.0 

I 


DMS-79- Small cell lung 
cancer 


0.0 


1 

|U937- Histiocytic lymphoma 


0.0 


NCI-H146- Small cell 
lung cancer 


0.0 


jKU-812- Myelogenous 
leukemia 


0.0 


NCI-H526- Small cell 


0.0 


J769-P- Clear cell renal 


0.0 
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lung cancer 


jcarcinoma | 


NCI-N4I7- Small cell 
iung cancer 


i z\ Caki-2- Clear cell renal i n n 
100.0 ! U.U 

icarcinoma | 


X 1 S ^ I T 1 <> ^ O 11 11 

NCI-H82- Small cell 
lung cancer 


; TT 

2 ?SW 839- Clear cell renal ^ ^ 
jcarcinoma ] 


NCI-H 157- Squamous 
cell lung cancer 
(metastasis) 


1 \ 
0.0 IG401- Wilms' tumor 1 0.0 

i i 

4 - - - — ] 


NCI-H 1 Ijj- Large cell 
lung cancer 


q 0 ; l ls766T- Pancreatic j ^ ^ 
(carcinoma (LN metastasis) j 


NC1-H1299- Large cell 
lung cancer 


0.0 


CAPAN-l- Pancreatic 

adenocarcinoma (liver 0.0 

metastasis) 


NCI-H727- Lung 
carcinoid 


0.0 


SU86.86- Pancreatic Q Q 
carcinoma (liver metastasis) j 


NCI-UMC-ll-Lung 
carcinoid 


0.0 


BxPC-3- Pancreatic 
adenocarcinoma 


0.0 


LX-l- Small cell lung 
cancer 


0.0 


HPAC- Pancreatic 
adenocarcinoma 


0.0 




Colo-205- Colon cancer 


0.0 


MIA PaCa-2- Pancreatic 
carcinoma 


0.0 


KM 12- Colon cancer 


0.0 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


0.0 




KM20L2- Colon cancer 


0 0 jPAMC- 1 - Pancreatic 

(epithelioid ductal carcinoma 


0.0 


NCI-H716- Colon cancer 


q q IT24- Bladder carcinma 
{(transitional cell) 


0.0 


SW-48- Colon 
adenocarcinoma 


0.0 35 6 3 7- Bladder carcinoma 

i 


0.0 


SW1116- Colon 

dUCIlOCarClIlOlIla 


, 1 _ _ 

7.2 jHT-1 1 97- Bladder carcinoma 


0.0 


I.S 174T- Colon 
ddenocarc inomd 


q 0 jUM-UC-3- Bladder carcinma 
j (transitional cell) 


0.0 


SW-948- Colon 

arlpnnrarpinnrn?! 

dvl V'l 1 \J\sCl\ \s 1 1 1 \J 1 1 1 cl 


0.0 JA204- Rhabdomyosarcoma 

I _ , , 


0.0 


SW-480- Colon 
adenocarcinoma 


0.0 


HT-1080- Fibrosarcoma 


0.0 


NCl-SNU-5- Gastric 
carcinoma 


0.0 JMG-63- Osteosarcoma 

I 


0.0 


KATO III- Gastric 
carcinoma 


^ jSK-LMS-1- Leiomyosarcoma 
j(vulva) 


0.0 


NC1-SNU-16- Gastric 
carcinoma 


jSJRH30- 

0.0 ^Rhabdomyosarcoma (met to 
jbone marrow) 


0.0 


NCI-SNU-1- Gastric 


0.0 ]A431- Epidermoid carcinoma 


0.0 
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RF-1- Gastric 

s\ H p n o p r c i n n iti h 


0.0 


WM266-4- Melanoma 


5.0 


RF-48- Gastric 

^ H pn no f\ rc i n nm a 

Clvi ^ 1 1 \.f\^ CI 1 \- I 1 1 V } 1 1 1 Li 


0.0 


DU 145- Prostate carcinoma 
(brain metastasis) 


0.0 


MKN-45- Gastric 

c iatc \ x\c\vx\s\ 
\j<\\ i id 


0.0 


MDA-MB-468- Breast 
adenocarcinoma 


0.0 


NCI-N87- Gastric 
carcinoma 


q q jSCC-4- Sc|uainous cell 
jcarcinoma of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


0Q 1SCC-9- Squamous cell 
jcarcinoma of tongue 


0.0 


RL95-2- Uterine 
carcinoma 


jSCC-1 5- Squamous cell 
jcarcinoma of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


q q jCAL 27- Squamous cell 
jcarcinoma of tongue 


12.3 



Table PF . Panel 4D 



i 

i 


Rel. Exp.(%) 
Ag2538, Run 
164034950 


Tissue Name 


Rel. Exp.(%) 
Ap2538 Run 
164034950 


Secondary Th l act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 jHUVEC IFN gamma 


0.0 


Secondary Trl act 


JHU VEC TNF alpha + IFN 
(gamma 


0.0 


Secondary Th 1 rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.0 


Primary Thl act 
Primary Th2 act 


0.0 


Lung Microvascular EC 
TNFaIpha + IL-lbeta 


0.0 


iMicro vascular Dermal EC 

6.2 I 

[none 


0.0 


Primary Trl act 


, 7 IMicrosvasular Dermal EC 
jTNFa!pha+ IL-lbeta 


0.0 


Primary Thl rest 


0 n jBronchial epithelium 
jTNFalpha+ ILlbeta 


0.0 


(Primary Th2 rest 


P q (Small airway epithelium 
inone 


0.0 


Primary Trl rest 


. 9 (Small airway epithelium 
|TNFalpha + IL-lbeta 


0.0 


CD45RACD4 
lymphocyte act 


0.0 iCoronery artery SMC rest 

; % . ir ,. ; , , ,-, 


0.0 


CD45RO CD4 
lymphocyte act 


n n jCoronery artery SMC 
{TNFalpha + IL-lbeta 


0.0 
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(^P)R Ivmnhnrvtp act 


0.0 jAstrocytes rest 


0.0 


Secondary CD8 

Ivmnhnrvtp rpQt 
i_y i n jjinjv^_y iv^ lt/ot 


n „ Astrocytes TNFalpha + 
0.0 .. ... 

s IL-1 beta 


0.0 


Secondary CD8 

1vmr\Vir»r*\/tf k art 


6.9 


KU-8 12 (Basophil) rest 


0.0 


CD4 lymphocyte none 


6.6 


KU-8 12 (Basophil) 
PMA/ionomycin 


0.0 


2ryThl/Th2/Trl anti- 
CD95CHIJ 


0.0 


CCD1 106 (Keratinocytes) 
none 


0.0 

- v 


LAK cells rest 


(CCD 1 1 06 (Keratinocytes) 
jTNFalpha + TL-lbeta 


0.0 


LAK cells IL-2 


7.6 


Liver cirrhosis 


19.2 


LAK cells IL-2+IL-I2 


0.0 ILupus kidney 


0.0 


LAK cells IL-2+IFN 
gamma 


0.0 • jNCI-H292 none 


0.0 


LAK cells IL-2+ IL-18 


0.0 


NCI-H292 1L-4 


0.0 


LAK cells 
PMA/ionomycin 


8.4 


NCI-H292 IL-9 


9.6 


NK Cells IL-2 rest 


3.1 


NCT-H292 IL-13 


7.1 


Two Way MLR 3 day 


8.5 


NCI-H292 I FN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


Two Way MLR 7 day 


0.0 


HPAECTNF alpha HL-1 
beta 


0.0 


PBMC rest 


0.0 


Lung fibroblast none 


0.0 


PBMC PWM 


0.0 


Lung fibroblast TNF alpha 
+ IL-1 beta 


0.0 


PBMC P1IA-L 


0.0 


Lung fibroblast IL-4 


0.0 


rvdiiiot) ccii^ none 


4.2 


Lung fibroblast IL-9 


0.0 


Ramos (B cell) 

inn r mti urtn 

iUlHJllijr l/lll 


11.7 


Lung fibroblast IL-1 3 


0.0 


B lymphocytes PWM 


3.8 


Lung fibroblast I FN 
gamma 


0.0 


B lymphocytes CD40L 
and TT -4 


ft n < Dermal fibroblast 
{CCD 1070 rest 


0.0 


EOL-1 dbcAMP 


11.5 


Dermal fibroblast 
CCD 1070 TNF alpha 


10.6 


FOT -1 dbcAMP 
PMA/ionomycin 


60.3 

; 

\ 


Dermal fibroblast 
CCD 1070 IL-1 beta 


0.0 


Dendritic cells none 


0.0 


Dermal fibroblast IFN 
gamma 


0.0 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


0.0 


Dendritic cells anti- 
CD40 


0.0 


IBD Colitis 2 


7.9 


Monocytes rest 


0.0 


IBD Crohn's 


7.1 
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Monocytes LPS 


0.0 


[Colon 




100.0 


Macrophages rest 


1.4 


Lung 




27.7 


Macrophages LPS 


4.7 


(Thymus 




~~b76~ 


HUVEC none 


0.0 


(Kidney 




0.0 


HUVEC starved 


^ 0.0 





CNSneurodegenerationvl.O Summary: Ag2538 While no association between 
expression of the CG50281-01 gene and Alzheimer's disease is apparent in this panel, the 
profile here confirms expression of this gene in the brain. See Panel 1 .3D for discussion of 
potential utility of this gene in the brain. 



5 Panel 1.3D Summary: Ag2538 This gene encodes a Wnt 10b homolog, with low but 

significant expression in the brain in two experiments with the same probe and primer set. 
Wnt 10b is downstream of sonic hedgehog in follicular development. Sonic hedgehog 
regulates hair growth and when expressed in follicles can induce new hair growth. Therefore, 
expression of this gene by gene therapy may have therapeutic utility in the treatment of hair 
10 loss. 

The wnt pathway has also been implicated in Alzheimer's disease. Agents that 
potentiate the signaling of this gene product may thus have utility in the treatment of 
neurodegenerative diseases such as Alzheimer's disease. 

In addition, expression of this gene is extremely low in the cancer cell lines on this 
15 panel, suggesting that a decrease in expression correlates to cell proliferation. 

Panel 2D Summary: Ag2538 The expression of the CG50281-01 gene is 
significantly increased in bladder cancer compared to normal bladder samples. These data 
indicate that the expression of this gene might be associated with bladder cancer and may be 
used as a diagnostic marker of disease. Thus, therapeutic modulation of the gene product by 
20 antibodies, small molecule inhibitors and chimeric molecules might be of use in the treatment 
of bladder cancer. 

Panel 3D Summary: Ag2538 Expression of the CG50281-01 gene is limited to few 
cell lines on this panel including a lung cancer cell line and a cell line derived from squamous 
carcinoma of the tongue. Thus, expression of this gene could be used to differentiate these 
25 samples from other samples on this panel. 
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Example 3. SNP analysis of NOVX clones 

SeqCallingTM Technology: cDNA was derived from various human samples 
representing multiple tissue types, normal and diseased states, physiological states, and 
developmental states from different donors. Samples were obtained as whole tissue, cell 
lines, primary cells or tissue cultured primary cells and cell lines. Cells and cell lines may 
have been treated with biological or chemical agents that regulate gene expression for 
example, growth factors, chemokines, steroids. The cDNA thus derived was then sequenced 
using CuraGen's proprietary SeqCalling technology. Sequence traces were evaluated 
manually and edited for corrections if appropriate. cDNA sequences from all samples were 
assembled with themselves and with public ESTs using bioinformatics programs to generate 
CuraGen's human SeqCalling database of SeqCalling assemblies. Each assembly contains 
one or more overlapping cDNA sequences derived from one or more human samples. 
Fragments and ESTs were included as components for an assembly when the extent of 
identity with another component of the assembly was at least 95% over 50 bp. Each assembly 
can represent a gene and/or its variants such as splice forms and/or single nucleotide 
polymorphisms (SNPs) and their combinations. 

Variant sequences are included in this application. A variant sequence can include a 
single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDN A. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 
one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 
SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 
occurring outside the region of a gene, or in an intron within a gene, do not result in changes 
in any amino acid sequence of a protein but may result in altered regulation of the expression 
pattern for example, alteration in temporal expression, physiological response regulation, cell 
type expression regulation, intensity of expression, stability of transcribed message. 

Method of novel SNP Identification: SNPs are identified by analyzing sequence 
assemblies using CuraGen's proprietary SNPTool algorithm. SNPTool identifies variation in 
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assemblies with the following criteria: SNPs are not analyzed within 10 base pairs on both 
ends of an alignment; Window size (number of bases in a view) is 10; The allowed number of 
mismatches in a window is 2; Minimum SNP base quality (PHRED score) is 23; Minimum 
number of changes to score an SNP is 2/assembly position. SNPTool analyzes the assembly 
5 and displays SNP positions, associated individual variant sequences in the assembly, the 
depth ot the assembly at that given position, the putative assembly allele frequency, and the 
SNP sequence variation. Sequence traces are then selected and brought into view for manual 
validation. The consensus assembly sequence is imported into CuraTools along with variant 
sequence changes to identify potential amino acid changes resulting from the SNP sequence 

10 variation. Comprehensive SNP data analysis is then exported into the SNPCalling database. 

Method of novel SNP Confirmation: SNPs are confirmed employing a validated 
method know as Pyrosequencing (Pyrosequencing, Westborough, MA). Detailed protocols 
for Pyrosequencing can be found in: Alderborn et al. Determination of Single Nucleotide 
Polymorphisms by Real-time Pyrophosphate DNA Sequencing. (2000). Genome Research. 

15 10, Issue 8, August. 1249-1265. In brief, Pyrosequencing is a real time primer extension 

process of genotyping. This protocol takes double-stranded, biotinylated PCR products from 
genomic DNA samples and binds them to streptavidin beads. These beads are then denatured 
producing single stranded bound DNA. SNPs are characterized utilizing a technique based on 
an indirect bioluminometric assay of pyrophosphate (PPi) that is released from each dNTP 

20 upon DNA chain elongation. Following Klenow polymerase-mediated base incorporation, 
PPi is released and used as a substrate, together with adenosine 5'-phosphosulfate (APS), for 
ATP sulfurylase, which results in the formation of ATP. Subsequently, the ATP 
accomplishes the conversion of luciferin to its oxi-derivative by the action of luciferase. The 
ensuing light output becomes proportional to the number of added bases, up to about four 

25 bases. To allow processivity of the method dNTP excess is degraded by apyrase, which is 
also present in the starting reaction mixture, so that only dNTPs are added to the template 
during the sequencing. The process has been fully automated and adapted to a 96-well 
format, which allows rapid screening of large SNP panels. The DNA and protein sequences 
for the novel single nucleotide polymorphic variants are reported. Variants are reported 

30 individually but any combination of all or a select subset of variants are also included. In 

addition, the positions of the variant bases and the variant amino acid residues are underlined. 
Results 

Variants are reported individually but any combination of all or a select subset of 

variants are also included as contemplated NOVX embodiments of the invention. 
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NOV1 
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Table 21. cSNP and Coding Variants for NOV1 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 




721 


A 


G 


Arg -> Gly at aa 77 


13373919 


299 


G 


C 


Ala -> Pro at aa 98 


13373884 


301 


T 


C 


silent 


13373885 


399 


C 


T 


Ser -> Leu at aa 
131 


13375593 


428 


G 


A 


Gly -> Ser at aa 
141 


13375594 


735 


C 

i 


A 


Thr -> Asn at aa 
243 


13375595 


867 


A 


G 


Asp -> Gly at aa 
287 


NOV4 


Table 22. cSNP and Coding Variants for NOV4 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13375361 


809 


G 


A 


Val -> He at aa 258 


13375360 


1062 


C 


T 


silent 


NOV7 


Table 23. cSNP and Coding Variants for NOV7 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13375931 


289 


A 


T 


Ser -> Cys at aa 87 



10 

NOV9 
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Table 24. cSNP and Coding Variants for NOV9 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376492 


298 


C 


G 


Asn -> Lys at aa 53 


13376491 


551 


C 


G 


His -> Asp at aa 138 



NOVll 



Tabic 25. cSNP and Coding Variants for NOV9 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376495 


864 


G 


A 


Gly -> Asp at aa 204 


13376494 


1051 


G 


A 


silent 


13376493 


1171 


C 


' T 


silent 



5 

NOV12a 



Table 26. cSNP and Coding Variants for NOV12a 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376475 


156 


C 


T 


silent 


13376474 


407 


T 


C 


lie -> Thr aL aa 105 


13376473 


413 


A 


G 


Asn -> Ser at aa 107 


13376472 


549 


A 


G 


silent 


13376471 


841 


G 


A 


Val -> Met at aa 250 



10 NOV12b 

One or more consensus positions (Cons. Pos.) of the nucleotide sequence have been 
identified as SNPs. "Depth" represents the number of clones covering the region of the SNP. 
The Putative Allele Frequency (Putative Allele Freq.) is the fraction of all the clones 
containing the SNP. 
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Table 27. cSNP and Coding Variants for NOV12b 


Cons. Pos. 


Depth 


Wild Type 


Variant 


Putative Allele 
Freq. 


964 


46 


T 


C 


0.065 


973 


46 


T 


A 


0 . 065 



NOVO 



Table 28. cSNP and Coding Variants for NOV13 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376476 


461 


T 


C 


silent 


NO VI 5a 


Table 29. cSNP and Coding Variants for NOVlSa 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376483 


229 


T 


C 


Ser -> Pro at aa 2 7 


13376484 


265 


A 


G 


Lys -> Glu at aa 3 9 


13376485 


315 


G 


A 


silent 


13376486 


376 


A 


G 


Arg -> Gly at aa 76 


13376487 


465 


C 


T 


silent 


13374260 


808 


G 


A 


Ala -> Thr at aa 220 


13374259 


857 


A 


G 


Gin -> Arg at aa 236 


13374258 


958 


G 


A 


Gly -> Arg at aa 270 



NOV15d 

One or more consensus positions (Cons. Pos.) of the nucleotide sequence have been 
1 0 identified as SNPs as shown in Table 2. "Depth" represents the number of clones covering the 
region of the SNP. The Putative Allele Frequency (Putative Allele Freq.) is the fraction of all 
the clones containing the SNP. 
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Table 30. cSNP and Coding Variants for NOV15d 



Cons . Pos . 


Depth 


Wild Type 


Variant 


Putative Allele 
Freq. 


494 


50 


G 


A 


0 . 040 


512 


49 


G 


T 


0 . 184 


569 


70 


A 


G 


0 . 043 


679 


113 


G 


A 


0.018 ! 


682 


113 


G 


A 


0 . 018 


687 


114 


G 


A 


0 . 026 


731 


114 


A 


G 


0 . 018 


736 


114 


A 


G 


0.035 


751 


113 


C 


T 


0 . 018 


759 


114 


T 


C 


0 . 026 


763 


114 


A 


G 


0 . 018 


792 


132 


A 


C 


0 . 030 


794 


132 


A 


T 


0 . 015 


800 


132 


A 


G 


0 . 015 


840 


169 


G 


A 


0 . 012 


847 


169 


A 


G 


0 .' 024 


856 


171 


T 


C 


0 . 064 


861 


171 


C 


T 


0 . 023 


1151 


55 


T 


A 


0 . 036 


1152 


55 


T 


C 


0 . 036 


1228 


80 


G 


T 


0 . 025 


1234 


81 


C 


T 


0 . 025 


1333 


87 


T 


C 


0 . 023 


1431 


91 


G 


A 


0 . 022 


1456 


90 


A 


G 


0 . 022 


1493 


89 


A 


G 


0 . 022 


1530 


71 


G 


A 


0.028 


1727 


120 


A 


G 


0 . 025 


1756 


78 


T 


C 


0.026 
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1845 


67 


T 


C 


0 . 030 


1857 


67 


C 


T 


0.239 


1885 


59 


G 


A 


0 . 034 


7552 


19 


C 


T 


0 . 263 


NOV16 


Table 31. cSNP and Coding Variants for NOV16 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13375814 


267 


C 


T 


silent 


13375816 


488 


A 


G 


Asn -> Ser at aa 153 


13375815 


690 


C 


A 


silent 


NOV19 


Table 32. cSNP and Coding Variants for NOV! 9 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13374210 


237 


G 


A 


Ser -> Asn at aa 36 


13374212 


3536 


A 


G 


Thr -> Ala at aa 
1136 


13374213 


3567 


A 


G 


Gin -> Arg at aa 
1146 



NOV20 

10 One or more consensus positions (Cons. Pos.) of the nucleotide sequence have been 

identified as SNPs as shown in Table 2. "Depth" represents the number of clones covering the 
region of the SNP. The Putative Allele Frequency (Putative Allele Freq.) is the fraction of all 
the clones containing the SNP. 



Table 33. cSNP and Coding Variants for NOV20 


Cons . Pos . 


Depth 


Wild Type 


Variant 


Putative Allele 
Freq. 
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212 


8 


G 


A 


0 .250 


311 


12 


A 


G 


0 .250 


523 


9 


A 


G 


0 . 222 


554 


8 


A 


G 


0 .250 



OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
5 with respect to the scope of the appended claims, which follow. Tn particular, it is 

contemplated by. the inventors that various substitutions, alterations, and modifications may 
be made to the invention without departing from the spirit and scope of the invention as 
defined by the claims. The choice of nucleic acid starting material, clone of interest, or 
library type is believed to be a matter of routine for a person of ordinary skill in the art with 
1 0 knowledge of the embodiments described herein. Other aspects, advantages, and 
modifications considered to be within the scope of the following claims. 
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WHAT IS CLAIMED IS: 



An isolated polypeptide comprising an ammo acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18,20, 22, 24, 
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60, 
wherein one or more amino acid residues in said variant differs from the 
amino acid sequence of said mature form, provided that said variant 
differs in no more than 1 5% of the amino acid residues from the amino 
acid sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60; and 

(d) a variant of an amino acid sequence selected from the group consisting of 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18,20,22,24,26,28,30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60 wherein one or more 
amino acid residues in said variant differs from the amino acid sequence 
of said mature form, provided that said variant differs in no more than 
15% of amino acid residues from said amino acid sequence. 

The polypeptide of claim 1 , wherein said polypeptide comprises the amino acid sequence 
of a naturally-occurring allelic variant of an amino acid sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60. 

The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single nucleotide 
from a nucleic acid sequence selected from the group consisting of SEQ ID NOS: 1, 3, 5, 
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7, 9, 1 1, 13, 1 5, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 
55, 57, and 59. 



The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises a 
conservative amino acid substitution. 

An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60, 
wherein one or more amino acid residues in said variant differs from the 
amino acid sequence of said mature form, provided that said variant 
differs in no more than 1 5% of the amino acid residues from the amino 
acid sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,24, 26, 28,30, 32, 34,36,38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60; 

(d) a variant of an amino acid sequence selected from the group consisting of 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18,20, 22, 24,26,28,30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60, wherein one or more 
amino acid residues in said variant differs from the amino acid sequence 
of said mature form, provided that said variant differs in no more than 
15% of amino acid residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide 
comprising an amino acid sequence chosen from the group consisting of 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26,28, 30,32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60, or a variant of said 
polypeptide, wherein one or more amino acid residues in said variant 
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differs from the amino acid sequence of said mature form, provided that 
said variant differs in no more than 15% of amino acid residues from said 
amino acid sequence; and 
(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or 
(e). 

6. 1 he nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally-occurring allelic nucleic acid variant. 

7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 

8. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of SEQ 
ID NOS: 1,3,5,7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 37, 39,41,43,45, 
47, 49,51,53,55, 57, and 59. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a nucleotide sequence selected from the group consisting of SEQ ID NOS: 
1,3,5,7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37,39, 41, 
43 ? 45 ? 47 ? 49 ? 51, 53, 55, 57, an d 59; 

(b) a nucleotide sequence differing by one or more nucleotides from a 
nucleotide sequence selected from the group consisting of SEQ ID NOS: 
1,3,5,7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37,39,41, 
43, 45, 47, 49, 51, 53, 55, 57, and 59, provided that no more than 20% of 
the nucleotides differ from said nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting of 
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SEQ IDNOS: 1,3,5,7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 37, 39,41, 
43, 45, 47, 49, 5 1 , 53, 55, 57, and 59, or a complement of said nucleotide sequence. 

1 1. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a first nucleotide sequence comprising a coding sequence differing by one 
or more nucleotide sequences from a coding sequence encoding said amino acid 
sequence, provided that no more than 20% of the nucleotides in the coding sequence in 
said first nucleotide sequence differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first 
polynucleotide; and 

(c) a nucleic acid fragment of (a) or (b). 

12. A vector comprising the nucleic acid molecule of claim 1 1 . 

13. The vector of claim 12, further comprising a promoter opcrably-linked to said nucleic 
acid molecule. 

14. A cell comprising the vector of claim 12. 

15. An antibody that immunospecifically-binds to the polypeptide of claim 1 . 

16. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

17. The antibody of claim 15, wherein the antibody is a humanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospeciftcally to 
the polypeptide; and 

(c) determining the presence or amount of antibody bound to said 
polypeptide, 

thereby determining the presence or amount of polypeptide in said sample. 
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1 9. A method for determining the presence or amount of the nucleic acid molecule of claim 5 
in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid 
molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic 
acid molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said sample. 

20. A method of identifying an agent that binds to a polypeptide of claim 1 , the method 
comprising:, 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

21 . A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent; and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent 
modulates expression or activity of said polypeptide. 

22. A method for modulating the activity of the polypeptide of claim 1, the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the activity 
of the polypeptide. 

23. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the 
polypeptide of claim 1 in an amount sufficient to treat or prevent said NOVX-associated 
disorder in said subject. 
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24. The method of claim 23, wherein said subject is a human. 

25. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the nucleic 
acid of claim 5 in an amount sufficient to treat or prevent said NOVX-associated disorder 
in said subject. 

26. The method of claim 25, wherein said subject is a human. 

27. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the antibody 
of claim 1 5 in an amount sufficient to treat or prevent said NOVX-associated disorder in 
said subject. 

28. The method of claim 27, wherein the subject is a human. 

29. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acccptable carrier. 

30. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

31. A pharmaceutical composition comprising the antibody of claim 1 5 and a 
pharmaceutically-acceptable carrier. 

32. A kit comprising in one or more containers, the pharmaceutical composition of claim 29. 

33. A kit comprising in one or more containers, the pharmaceutical composition of claim 30. 

34. A kit comprising in one or more containers, the pharmaceutical composition of claim 3 1 . 

35. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 
associated with a human disease, the disease selected from a NOVX-associated disorder, wherein 
said therapeutic is selected from the group consisting of a NOVX polypeptide, a NOVX nucleic 
acid, and a NOVX antibody. 
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36. A method for screening for a modulator of activity or of latency or predisposition to a 
NOVX-associated disorder, said method comprising: 

(a) administering a test compound to a test animal at increased risk for a 
NOVX-associated disorder, wherein said test animal recombinantly expresses the 
polypeptide of claim 1 ; 

(b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); 

(c) comparing the activity of said protein in said test animal with the activity 
of said polypeptide in a control animal not administered said polypeptide, wherein a 
change in the activity of said polypeptide in said test animal relative to said control 
animal indicates the test compound is a modulator of latency of or predisposition to a 
NOVX-associated disorder. 

37. The method of claim 36, wherein said test animal is a recombinant test animal that 
expresses a test protein transgene or expresses said transgene under the control of a promoter at 
an increased level relative to a wild-type test animal, and wherein said promoter is not the native 
gene promoter of said transgene. 

38. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the 
first mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to the 
amount of the polypeptide present in a control sample from a second mammalian subject 
known not to have, or not to be predisposed to, said disease, 

wherein an alteration in the expression level of the polypeptide in the first subject as compared to 
the control sample indicates the presence of or predisposition to said disease. 

39. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the method 
comprising: 
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(a) measuring the amount of the nucleic acid in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to the 
amount of the nucleic acid present in a control sample from a second mammalian subject 
known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to the 
control sample indicates the presence of or predisposition to the disease. 

40. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a polypeptide having an amino acid sequence at 
least 95% identical to a polypeptide comprising an amino acid sequence of at least one of SEQ 
ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 
50, 52, 54, 56, 58, and 60, or a biologically active fragment thereof. 

41 . A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 1 5 in an amount sufficient to alleviate the 
pathological state. 
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PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

ABSTRACT 

Disclosed are polypeptides and nucleic acids encoding same. Also disclosed are vectors, 
host cells, antibodies and recombinant methods for producing the polypeptides and 
polynucleotides, as well as methods tor using same. 



454 



Express Mail Label No.: EL 870248895 US 
Date of Deposit: October 15, 2002 



PATENT APPLICATION 

Attorney Docket No. 21402-230 (CURA-530) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants : 
Assignee : 
Serial Number : 
Filing Date : 
For : 



Spytek, et a/. 
CuraGen Corporation 

10/038,854 Examiner : Not Yet Assigned 

December 31 , 2001 Art Unit : 1616 

PROTEINS AND NUCLEIC ACIDS ENCODING SAME 



Cover Sheet for 



Marked-up Version of Substitute Specification 
Showing Changes Made 



TRA 1 722830v 1 



::i Dio i:;; m ?> h- ... ::ti o ; i v:;g 



PATENT APPLICATION 

Attorney Docket No. 2 1402-230 (Cura-530) 

PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

RELATED APPLICATIONS 

This application claims priority from Provisional Applications U.S.S.N. 60/258,928, filed 
December 29, 2000, U.S.S.N. 60/259,415, filed January 2, 2001, U.S.S.N. 60/259,785, filed 
January 4, 2001, U.S.S.N. 60/269,814, filed February 20, 2001, U.S.S.N. 60/279,832, filed March 
29, 2001, U.S.S.N. 60/279,833, filed March 29, 2001, U.S.S.N. 60/279,863, filed March 29, 2001, 
U.S.S.N. 60/283,889, filed April 13, 2001, U.S.S.N. 60/284,447, filed April 18, 2001, U.S.S.N. 
60/286,683, filed April 25, 2001, U.S.S.N. 60/294,080, filed May 29, 2001, U.S.S.N. 60/312,915, 
filed August 16, 2001, U.S.S.N. 60/313,325, filed August 17, 2001, U.S.S.N. 60/322,699, filed 
September 17, 2001, U.S.S.N. not yet assigned (bearing attorney docket number 21402-234E4), 
filed November 26, 2001, each of which is incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

The invention relates to polynucleotides and the polypeptides encoded by such 
polynucleotides, as well as vectors, host cells, antibodies and recombinant methods for producing 
the polypeptides and polynucleotides, as well as methods for using the same. 

BACKGROUND OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded therefrom. 
More specifically, the invention relates to nucleic acids encoding cytoplasmic, nuclear, membrane 
bound, and secreted polypeptides, as well as vectors, host cells, antibodies, and recombinant 
methods for producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX, or 
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N0V1, N0V2, NOV3, NOV4, NOV5, NOV6, NOV7, NOV8, NOV9, NOV10, NOV1 1, NOV12, 
NOV 13, NOV 14, NOV 15, NOV 16, NOV 17, NOV 18, NOV 19, and NOV20 nucleic acids and 
polypeptides. These nucleic acids and polypeptides, as well as variants, derivatives, homologs, 
analogs and fragments thereof, will hereinafter be collectively designated as "NOVX" nucleic acid 
or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule encoding a 
NOVX polypeptide that includes a nucleic acid sequence that has identity to the nucleic acids 
disclosed in SEQ IDNOS:l,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31, 33,35,37, 39, 
41, 43, 45, 47, 49, 51, 53, 55, 57, and 59. In some embodiments, the NOVX nucleic acid 
molecule will hybridize under stringent conditions to a nucleic acid sequence complementary to a 
nucleic acid molecule that includes a protein-coding sequence of a NOVX nucleic acid sequence. 
The invention also includes an isolated nucleic acid that encodes a NOVX polypeptide, or a 
fragment, homolog, analog or derivative thereof. For example, the nucleic acid can encode a 
polypeptide at least 80% identical to a polypeptide comprising the amino acid sequences of SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
52, 54, 56, 58, and 60. The nucleic acid can be, for example, a genomic DNA fragment or a 
cDNA molecule that includes the nucleic acid sequence of any of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of a NOVX nucleic acid (e.g., SEQ ID NOS: 1, 3, 5, 7, 
9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 
59) or a complement of said oligonucleotide. 

Also included in the invention are substantially purified NOVX polypeptides (SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 
54, 56, 58, and 60). In certain embodiments, the NOVX polypeptides include an amino acid 
sequence that is substantially identical to the amino acid sequence of a human NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to NOVX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically- 
acceptable carrier. The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or 
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an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in one 
or more containers, a therapeutically- or prophylactically-effective amount of this pharmaceutical 
composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a NOVX nucleic acid, under conditions allowing for expression of 
the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then be 
recovered. 

In another aspect, the invention includes a method of detecting the presence of a NOVX 
polypeptide in a sample. In the method, a sample is contacted with a compound that selectively 
binds to the polypeptide under conditions allowing for formation of a complex between the 
polypeptide and the compound. The complex is detected, if present, thereby identifying the 
NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on their 
expression of a NOVX. 

Also included in the invention is a method of detecting the presence of a NOVX nucleic 
acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe or primer, 
and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic acid molecule in 
the sample. 

In a further aspect, the invention provides a method for modulating the activity of a NOVX 
polypeptide by contacting a cell sample that includes the NOVX polypeptide with a compound 
that binds to the NOVX polypeptide in an amount sufficient to modulate the activity of said 
polypeptide. The compound can be, e.g., a small molecule, such as a nucleic acid, peptide, 
polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon containing) or inorganic 
molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of a 
medicament for treating or preventing disorders or syndromes including, e.g., those described for 
the individual NOVX nucleotides and polypeptides herein, and/or other pathologies and disorders 
of the like. 

The therapeutic can be, e.g. , a NOVX nucleic acid, a NOVX polypeptide, or a NOVX- 
specific antibody, or biologically-active derivatives or fragments thereof. For example, the 
compositions of the present invention will have efficacy for treatment of patients suffering from 
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the diseases and disorders disclosed below and/or other pathologies and disorders of the like. The 
polypeptides can be used as immunogens to produce antibodies specific for the invention, and as 
vaccines. They can also be used to screen for potential agonist and antagonist compounds. For 
example, a cDNA encoding NOVX may be useful in gene therapy, and NOVX may be useful 
when administered to a subject in need thereof. By way of non-limiting example, the 
compositions of the present invention will have efficacy for treatment of patients suffering from 
the diseases and disorders disclosed above and/or other pathologies and disorders of the like. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g., the diseases and disorders disclosed above and/or other pathologies and 
disorders of the like. The method includes contacting a test compound with a NOVX polypeptide 
and determining if the test compound binds to said NOVX polypeptide. Binding of the test 
compound to the NOVX polypeptide indicates the test compound is a modulator of activity, or of 
latency or predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to an disorders or syndromes including, e.g., the diseases 
and disorders disclosed above and/or other pathologies and disorders of the like by administering 
a test compound to a test animal at increased risk for the aforementioned disorders or syndromes. 
The test animal expresses a recombinant polypeptide encoded by a NOVX nucleic acid. 
Expression or activity of NOVX polypeptide is then measured in the test animal, as is expression 
or activity of the protein in a control animal which recombinantly-expresses NOVX polypeptide 
and is not at increased risk for the disorder or syndrome. Next, the expression of NOVX 
polypeptide in both the test animal and the control animal is compared. A change in the activity 
of NOVX polypeptide in the test animal relative to the control animal indicates the test compound 
is a modulator of latency of the disorder or syndrome. 

In yet another aspect, the invention includes a method for determining the presence of or 
predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the 
amount of the NOVX polypeptide in a test sample from the subject and comparing the amount of 
the polypeptide in the test sample to the amount of the NOVX polypeptide present in a control 
sample. An alteration in the level of the NOVX polypeptide in the test sample as compared to the 
control sample indicates the presence of or predisposition to a disease in the subject. Preferably, 
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the predisposition includes, e.g., the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. Also, the expression levels of the new polypeptides of the 
invention can be used in a method to screen for various cancers as well as to determine the stage 
of cancers. 

In a further aspect, the invention includes a method of treating or preventing a pathological 
condition associated with a disorder in a mammal by administering to the subject a NOVX 
polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g. , a human 
subject), in an amount sufficient to alleviate or prevent the pathological condition. In preferred 
embodiments, the disorder, includes, e.g., the diseases and disorders disclosed above and/or other : 
pathologies and disorders of the like. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 
Unless otherwise defined, all technical and scientific terms used herein have the same meaning as 
commonly understood by one of ordinary skill in the art to which this invention belongs. 
Although methods and materials similar or equivalent to those described herein can be used in the 
practice or testing of the present invention, suitable methods and materials are described below. 
All publications, patent applications, patents, and other references mentioned herein are 
incorporated by reference in their entirety. In the case of conflict, the present specification, 
including definitions, will control. In addition, the materials, methods, and examples are 
illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following detailed 
description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their polypeptides. The 
sequences are collectively referred to as "NOVX nucleic acids" or "NOVX polynucleotides" and 
the corresponding encoded polypeptides are referred to as "NOVX polypeptides" or "NOVX 
proteins." Unless indicated otherwise, "NOVX" is meant to refer to any of the novel sequences 
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disclosed herein. Table A provides a summary of the NOVX nucleic acids and their encoded 



polypeptides. 



TABLE A. Sequences and Correspond 


ing SEQ ID Numbers 


NOVX 


Internal 
Identification 


SEQ ID 
NO (nt) 


SEQ ID 
NO (aa) 


Homology 


1 


S ggc_dr a f t_ba 1 8 6 0 1 4_2 
0000730 dal 


1 


2 


Lysosomal Acid Lipase 
Precursor 


2 


20708613 EXT1 1 


3 


4 


MEGF/Flamingo/Cadherin 


3 


CG55806_01 


5 


6 


Coagulation Factor IX 
Precursor 


4 


CG55936 01 


7 


8 


Carbonic Anhydrase IV 


5 


CG55784 01 


9 


10 


Neural Cell Adhesion Molecule 


6 


CG55916 01 


11 


12 


Phospholipase C Delta 


7 


CG55802_01 


13 


14 


3 Alpha Hydroxy Steroid 
Dehydr ogena se 


8 


CG55904 01 


15 


16 


Squalene Desaturase j 


9 


CG55954 01 


17 


18 


Lymphocyte Antigen 64 


10 


CG55910 01 


19 


20 


Acyl-CoA Desaturase 


11 


CG50281 01 


21 


22 


Wnt 10B Protein Precursor 


12a 


CG55920 01 


23 


24 


Kilon Protein Precursor 


12b 


CG55920 04 


25 


26 


Kilon Protein Precursor • 


13a 


CG55988 01 


27 


28 


Organic Cation Transporter 


13b 


CG55988 02 


29 


30 


Organic Cation Transporter 


14a 


CG56001_01 


31 


32 


D-beta Hydroxy Hydroxybutyrate 
Dehydrogena s e 


14b 


CG56001_02 


33 


34' 


D-beta Hydroxy Hydroxybutyrate 
Dehydrogena s e 


15a 


Qfl d Rfifi R4 04 A/CG55069 
01 


35 


36 


TEN-M3 


15b 


CG55069 02 


37 


38 


TEN-M3 


15c 


CG55069 03 


39 


40 


TEN-M3 


15d 


CG55069 08 


41 


42 


TEN-M3 


16a 


CG55778 01 


43 


44 


Aldose Reductase 


16b 


CG55778 02 


45 


46 


Aldose Reductase 


16c 


CG55778 03 


47 


48 


Aldose Reductase 


16d 


CG55778 04 


49 


50 


Aldose Reductase 


16e 


CG55778 05 


51 


52 


Aldose Reductase 


17 


CG55982 01 


53 


54 


Apolipoprotein A-l 


18 


CG56747 02 


55 


56 


Apolipoprotein A-l 


19 


CG55906 01 


57 


58 


S3 12 


20 


CG55906 02 


59 


60 


S3 12 



NOVX nucleic acids and their encoded polypeptides are useful in a variety of applications 
and contexts. The various NOVX nucleic acids and polypeptides according to the invention are 
useful as novel members of the protein families according to the presence of domains and 
sequence relatedness to previously described proteins. Additionally, NOVX nucleic acids and 
polypeptides can also be used to identify proteins that are members of the family to which the 
NOVX polypeptides belong. 

The NOVX genes and their corresponding encoded proteins are useful for preventing, 
treating or ameliorating medical conditions, e.g., by protein or gene therapy. Pathological 
conditions can be diagnosed by determining the amount of the new protein in a sample or by 



determining the presence of mutations in the new genes. Specific uses are described for each of 
the sixteen genes, based on the tissues in which they are most highly expressed. Uses include 
developing products for the diagnosis or treatment of a variety of diseases and disorders. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, which 
inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and polypeptides 
according to the invention may be used as targets for the identification of small molecules that 
modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, hematopoiesis, 
wound healing and angiogenesis. 

In one embodiment of the present invention, NOVX or a fragment or derivative thereof 
may be administered to a subject to treat or prevent a disorder associated with decreased 
expression or activity of NOVX. Examples of such disorders include, but are not limited to, 
cancers such as adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma, 
teratocarcinoma, and, in particular, cancers of the adrenal gland, bladder, bone, bone marrow, 
brain, breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, 
ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, 
and uterus; neurological disorders such as epilepsy, ischemic cerebrovascular disease, stroke, 
cerebral neoplasms, Alzheimer's disease, Pick's disease, Huntington's disease, dementia, 
Parkinson's disease and other extrapyramidal disorders, amyotrophic lateral sclerosis and other 
motor neuron disorders, progressive neural muscular atrophy, retinitis pigmentosa, hereditary 
ataxias, multiple sclerosis and other demyelinating diseases, bacterial and viral meningitis, brain 
abscess, subdural empyema, epidural abscess, suppurative intracranial thrombophlebitis, myelitis 
and radiculitis, viral central nervous system disease, prion diseases including kuru, Creutzfeldt- 
Jakob disease, and Gerstmann-Straussler-Scheinker syndrome, fatal familial insomnia, nutritional 
and metabolic diseases of the nervous system, neurofibromatosis, tuberous sclerosis, 
cerebelloretinal hemangioblastomatosis, encephalotrigeminal syndrome, mental retardation and 
other developmental disorders of the central nervous system, cerebral palsy, neuroskeletal 
disorders, autonomic nervous system disorders, cranial nerve disorders, spinal cord diseases, 
muscular dystrophy and other neuromuscular disorders, peripheral nervous system disorders, 
dermatomyositis and polymyositis, inherited, metabolic, endocrine, and toxic myopathies, 
myasthenia gravis, periodic paralysis, mental disorders including mood, anxiety, and 
schizophrenic disorders, akathesia, amnesia, catatonia, diabetic neuropathy, tardive dyskinesia, 
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dystonias, paranoid psychoses, postherpetic neuralgia, and Tourette's disorder; and disorders of 
vesicular transport such as cystic fibrosis, glucose-galactose malabsorption syndrome, 
hypercholesterolemia, diabetes mellitus, diabetes insipidus, hyper- and hypoglycemia, Grave's 
disease, goiter, Cushing's disease, Addison's disease, gastrointestinal disorders including 
ulcerative colitis, gastric and duodenal ulcers, other conditions associated with abnormal vesicle 
trafficking including acquired immunodeficiency syndrome (AIDS), allergic reactions, 
autoimmune hemolytic anemia, proliferative glomerulonephritis, inflammatory bowel disease, 
multiple sclerosis, myasthenia gravis, rheumatoid arthritis, osteoarthritis, scleroderma, Chediak- 
Higashi syndrome, Sjogren's syndrome, systemic lupus erythiematosus, toxic shock syndrome, 
traumatic tissue damage, and viral, bacterial, fungal, helminthic, and protozoal infections, as well 
as additional indications listed for the individual NOVX clones. 

The NOVX nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications and as a research tool. These include serving as a specific or. selective 
nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. These also include potential therapeutic 
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) 
an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid 
useful in gene therapy (gene delivery/gene ablation), (v) an agent promoting tissue regeneration in 
vitro and in vivo, and (vi) a biological defense weapon. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the invention are 
disclosed herein. 

NOV1 

A disclosed NOV1 nucleic acid (SEQ ID NO:l) of 1 138 nucleotides (also referred to as 
sggc_draft_bal86014_20000730_dal) encoding a novel LYSOSOMAL ACID LIPASE 
PRECURSOR-like protein is shown in Table 1A. An open reading frame was identified 
beginning with an ATG initiation codon at nucleotides 8-10 and ending with a TAA codon at 
nucleotides 1 127-1 129. Putative untranslated regions are found upstream from the initiation 
codon and downstream from the termination codon, and are underlined. The start and stop codons 
are shown in bold letters in Table 1A. 

Table 1A. NOV1 nucleotide sequence (SEQ ID NO:l). 

GTCCAAAA TGTGGCTQCTTTTAACAACAACTTGTTTGATCTGTGGAACTTTAAATGCTGGTGGAT 
TCCTTG ATTTGGAAAATGAAGTGAATCCTGAGGTGTGGATGAA.TACTAGTGAAATCATCATCTAC 
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AATGGCTACCCCAGTGAAGAGTATGAAGTCACCACTGAAGATGGGTATATACTCCTTGTCAACAG 
AATTCCTTATGGGCGAACACATGCTAGGAGCACAGGTCCCCGGCCAGTTGTGTATATGCAGCATG 
CCCTGTTTGCAGACAATGCCTACTGGCTTGAGAATTATGCTAATGGAAGCCTTGGATTCCTTCTA 
GCAGATGCAGGTTATGATGTATGGATGGGAAACAGTCGGGGAAACACTTGGTCAAGAAGACACAA 
AACACTCTCAGAGACAGATGAGAAATTCTGGGCCTTTGGTTTTGATGAAATGGCCAAATATGATC 
TCCCAGGAGTAATAGACTTCATTGTAAATAAAACTGGTC AGGAGAAATTGTATTTCATTGGACAT 
TCACTTGGCACTACAATAGGGTTTGTAGCCTTTTCCACCATGCCTGAACTGGCACAAAGAATCAA 
AATGAATTTTGCCTTGGGTCCTACGATCTCATTCAAATATCCCACGGGCATTTTTACCAGGTTTT 
TTCTACTTCCAAATTCCATAATCAAGGCTGTTTTTGGTACGAAAGGTTTCTTTTTAGAAGATAAG 
AAAACGAAGATAGCTTCTACCAAAATCTGCAACAATAAGATACTCTGGTTGATATGTAGCGAATT 
TATGTCCTTATGGGCTGGATCCAACAAGAAAAATATGAATCAGCTtTACCACTCTGATGAATTCA 
GAGCTTATGACTGGGGAAATGACGCTGATAATATGAAACATTACAATCAGAGTCATCCCCCTATA 
TATGACCTGACTGCCATGAAAGTGCCTACTGCTATTTGGGCTGGTGGACATGATGTCCTCGTAAC 
ACCCCAGGATGTGGCCAGGATACTCCCTCAAATCAAGAGTCTTCATTACTTTAAGCTATTGCCAG 
ATTGGAACCACTTTGATTTTGTCTGGGGCCTCGATGCCCCTCAACGGATGTACAGTGAAATCATA 
GCTTTAATGAAGGCATATTCCTAAATGCAATGC 



The N0V1 sequence of the invention and all the NOVX sequences described herein were 
derived by laboratory cloning of cDNA fragments covering the full length and/or part of the DNA 
sequence of the invention, and/or by in silico prediction of the full length and/or part of the DNA 
sequence of the invention from public human sequence databases. 

A disclosed NOV1 polypeptide (SEQ ID NO:2) encoded by SEQ ID NO:l has 373 amino 
acid residues and is presented in Table IB using the one-letter amino acid code. SignalP, Psort 
and/or Hydropathy results predict that NOV1 has a signal peptide and is likely to be localized to 
the plasma membrane. In an alternative embodiment, NOV1 is likely to be localized to the 
lysosome (lumen) with a certainty of 0.5500. The most likely cleavage site for a NOV1 peptide is 
between amino acids 17 and 18, i.e., at the dash between amino acids LNA-GG. NOV1 has a 
molecular weight of 42681.4 Daltons. 



Table IB. Encoded NOV1 protein sequence (SEQ ID NO:2). 

MWLLLTTTCLICGTLNAGGFLDLENE VNPEVWMNTSEI I IYNGYPSEEYEVTTEDGYILLVNR 
I P YGRTHARSTGPRPVVYMQHALFADNAYWL^ 

HKTLSETDEKFWAFGFDEMAKYDLPGVIDFIVNKTGQEKLYFIGHSLGTTIGFVAFSTMPELA 
QRIKMNFALGPTI S FKYPTGI FTRFFLLPNS 1 1 KAVFGTKGFFLEDKKTKI ASTKICNNKILW 
LICSEFMSLWAGSNKKlSnVINQLYHSDEFRAYDW 

GGHDVLVTPQDVARILPQIKSLHYFKLLPDWNHFDFVWGLDAPQRMYSEIIALMKAYS 



In all BLAST alignments herein, the "E-value" or "Expect" value is a numeric indication 
of the probability that the aligned sequences could have achieved their similarity to the BLAST 
query sequence by chance alone, within the database that was searched. The Expect value (E) is a 
parameter that describes the number of hits one can "expect" to see just by chance when searching 
a database of a particular size. It decreases exponentially with the Score (S) that is assigned to a 
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match between two sequences. Essentially, the E value describes the random background noise 
that exists for matches between sequences. 

The Expect value is used as a convenient way to create a significance threshold for 
reporting results. The default value used for blasting is typically set to 0.0001, with the filter to 
remove low complexity sequence turned off. In BLAST 2.0, the Expect value is also used instead 
of the P value (probability) to report the significance of matches. For example, an E value of one 
assigned to a hit can be interpreted as meaning that in a database of the current size one might 
expect to see one match with a similar score simply by chance. An E value of zero means that one 
would not expect to see any matches with a similar score simply by chance. See, e.g., 
http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/. Occasionally, a string of X's or N's will 
result from a BLAST search. This is a result of automatic filtering of the query for low- ■ s 
complexity sequence that is performed to prevent artifactual hits The filter substitutes any low- 
complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g., 
"NNNNNNNN") or the letter "X" in protein sequences (e.g., "XXX"). Low-complexity regions 
can result in high scores that reflect compositional bias rather than significant position-by-position 
alignment. Wootton and Federhen * Methods Enzymol 266:554-571, (1996). 

In a search of sequence databases, it was found, for example, that the amino acid sequence 
of this invention has 154 of 297 bases (51%) identical to a ptnr:SPTREMBL-ACC:Q16529 
LYSOSOMAL ACID LIPASE PRECURSOR - Homo sapiens. 



In a further search of public sequence databases, NOV1 was found to have homology to 
the amino acid sequences shown in the BLASTP data listed in Table 1C. 



Table 1C. BLASTP results for NOV1 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnnSPTREMBL- 
ACC.Q16529 


LYSOSOMAL ACID LIPASE 
PRECURSOR - Homo 
sapiens 


399 


154/297 
(51%) 


202/297 
(68%) 


7 . 2e- 
109 


ptnr:pir-id:S41408 


lysosomal acid lipase (EC 
3.1.1.-) / sterol esterase 
(EC 3.1.1.13) precursor - 
human 


399 


154/297 
(51%) 


202/297 
(68%) 


1.2e- 
108 
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Dtnr-SWISSPROT- 
ACC:P38571 


Lysosomal acid 
lipase/cholesteryl ester 
hydrolase precursor (EC 
3.1.1.13) (LAL) (Acid 
cholesteryl ester hydrolase) 
(Sterol esterase) (Lipase A) 
(Cholesteryl esterase) - 
Homo sapiens 


399 


153/297 
(51%) 


201/297 
(67%) 


5.1e- 
108 


ptnnSPTREMBL- 
ACC:Q96EJ0 


SIMILAR TO LIPASE A, 
LYSOSOMAL ACID, 
CHOLESTEROL ESTERASE 
(WOLMAN DISEASE) - 
Homo sapiens 


399 


152/297 
(51%) 


201/297 
(67%) 


1 . 0e- 
107 


ptnnSWISSPROT- 
ACC:P07098 


Triacylglycerol lipase, 
gastric precursor (EC 
3.1.1.3) (Gastric lipase) 
(GL) - Homo sapiens 


398 


146/297 
(49%) 


196/297 
(65%) 


5 ..8e- 
105 



The homology of these sequences is shown graphically in the ClustalW analysis shown in 
Table ID. In the ClustalW alignment of the NOV1 protein, as well as all other ClustalW analyses 
herein, the black outlined amino acid residues indicate regions of conserved sequence (i.e. , 
regions that may be required to preserve structural or functional properties), whereas non- 
highlighted amino acid residues are less conserved and can potentially be mutated to a much 
broader extent without altering protein structure or function. NOV1 polypeptide is provided in 
lane 1. 



Table ID. ClustalW Analysis of NOV1 



D 

2) 
3) 
4) 
5) 
6) 



NOV1 (SEQ ID NO:2) 
Q16529 (SEQ ID NO: 61) 
S41408 (SEQ ID NO: 62) 
P38571 (SEQ ID NO: 63) 
Q96EJ0 (SEQ ID NO: 64) 
P07098 (SEQ ID NO: 65) 
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BLAST analysis was performed on sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. Patp 
results include those listed in Table IE. 



Table IE. Patp BLASTP Analysis for NOV1 


Sequences 
producing High- 
s coring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


' Positive 
(%) 


E Value 


patp:AAB66061 


Human lysosomal acid 
lipase protein - Homo 
sapiens 


399 


153/297 
(51%) 


201/297 
(67%) 


3 .9e-108 


patp:AAB90783 


Human shear stress- 
response protein SEQ ID 
NO: 66 - Homo sapiens 


399 


153/297 
(51%) 


201/297 
(67%) 


3.9e-108 


patp:AAP60724 


Sequence of pregastric 
lipase - Homo sapiens 


398 


146/297 
(49%) 


196/297 
(65%) 


4 ,5e-105 


patp:AAP60658 


Sequence of human 
pregastric lipase - Homo 
sapiens 


398 


146/297 
(49%) 


196/297 
(65%) 


4 .5e-105 


patp:AAW09383 


Human gastric lipase 
protein sequence - Homo 
sapiens 


398 


146/297 
(49%) 


196/297 
(65%) 


4 . 5e-105 



The presence of identifiable domains in NOV1, as well as all other NOVX proteins, was 
determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, Pfam, 
ProDomain, and Prints, and then determining the Interpro number by crossing the domain match 
(or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). DOMAIN results for 
NOV1 as disclosed in Tables IF, were collected from the Conserved Domain Database (CDD) 
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with Reverse Position Specific BLAST analyses. This BLAST analysis software samples 
domains found in the Smart and Pfam collections. 

Table IF lists the domain description from DOMAIN analysis results against NOV1 . This 
indicates that the NOV1 sequence has properties similar to those of other proteins known to 
contain these domains. For Table IF and all successive DOMAIN sequence alignments, fully 
conserved single residues are indicated by black shading or by the sign (|) and "strong" semi- 
conserved residues are indicated by grey shading or by the sign (+). In a sequence alignment 
herein, fully conserved single residues are calculated to determine percent homology, and 
conserved and "strong" semi-conserved residues are calculated to determine percent positives. 
The "strong" group of conserved amino acid residues may be any one of the following groups of 
amino acids: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW. 



Table IF. Domain Analysis of NOV1 



PSSMs producing significant alignments: . _ Score (bits) Rvalue 

abhydrolase alpha/beta hydrolase fold 64.8 1.8e-15 

Parsed for domains : 

Model Domain seq-f seq-t hmm-f hmm-t score E-value 



abhydrolase l/l 111 366 . . 1 232 [] 64.8 1.8e-15 

Alignments of top-scoring domains: 
abhydrolase: domain 1 of 1, from 111 to 366 

(SEQ ID N0:66) f rvillDlrGf GeSsp sdlaeyrf ddlaedleal 

++ | ++++ || + | ++++ + ++++++ 

++ | | | ++ + NOV1 (SEQ ID NO: 177) 111 

YDVWMGNS RGNT WSRRhk 1 1 s e t dek f wa FG FDEMAKYDLPG V I D F I 157 

IdalglekpvilvGhSmGGaialayaakyPel . .rvkalvlvspp 

+++|+|| ++ + | | | + | ++ | ++ + + + HI +++| + + 

158 VNKTGQEK-LYFIGHSLGTTIGFVAFSTMPELaqRIKMNFALGPTisfky 206 

lpaglssdlfprqgnleglllanf rnrlsrsveallgralkqf f 

+++ + +++|++ ++++ +++|++|+ ++ ++++ ++ 

207 ptgif tRFFLLPNS I I KAVFGTKGFFLEDKKT - - KI ASTKICNNKI - - LW 252 

llgrplvsdf lkqaedwlsslirqgeddggdgllgaavalgkllqwdls. 
| ++++ +| + +++ ++)++ | +++|+++ | ++ + ++++ +++ 
253 LICSEFMSLWAGSNKKNMNQLYHSDEFRAYDWGNDADNMKHYNQSHPPIy 302 

alkdikvPtlviwgtdDplvpldaseklsalipn.aevwiddagHlall 



+ 1 + + 1 1 1 1 ++ I++I 1 1+++++ ++ I++ + 1+ + 

303 DLTAMKVPTAI WAGGHDVLVTPQDVARILPQI KS 1HYFKLLPDWNHFDFV 352 



ekpeevael i . kf 1 < - * 
++ ++ + ++++ 
353 WGLDAPQRMYsE I I 366 



The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or other 
pathologies. 



NOV2 

A disclosed NOV2 nucleic acid (SEQ ID NO:3) of 12348 nucleotides (also referred to as 
20708613_EXT1) encoding a novel MEGF/FLAMINGO/Cadherin-like protein is shown in Table 
2A. An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
1-3 and ending with a TGA codon at nucleotides 12346-12348. The start and stop codons are 
shown in bold letters in Table 2A. 



Table 2A. NOV2 nucleotide sequence (SEQ ID NO:3). 

ATGGCGAGGCGGCCGCCGTGGCGGGGCCTCGGGGAACGGTCGACCCCCATACTCCTGCTCCTTC 

TCCTCTCTTTGTTCCCCCTCAGCCAGGAGGAGCTGGGGGGCGGTGGGCACCAGGGCTGGGACCC 

AGGCTTAGCTGCCACTACGGGGCCAAGGGCGCATATCGGTGGCGGAGCCTTAGCTCTTTGTCCG 

GAGTCTTCCGGGGTCCGGGAGGATGGGGGGCCTGGCCTGGGGGTCAGGGAGCCTATCTTCGTGG 

GGCTCCGAGGGAGAAGGCAAAGCGGCCGGAATAGTCGAGGGCCCCCTGAGCAGCCGAATGAGGA 

GCTGGGGATTGAACACGGCGTCCAGCCATTGGGCAGCCGCGAACGAGAGACAGGACAGGGACCA 

GGGTCTGTGTTATACTGGCGCCCAGAGGTCTCCTCTTGCGGGCGGACAGGACCTTTGCAAAGAG 

GTAGTCTGTCACCAGGGGCTCTGTCCTCAGGGGTCCCGGGCTCGGGGAACAGCTCGCCCCTCCC 

TTCAGACTTTTTGATTCGGCACCACGGTCCCAAGCCGGTGTCCTCCCAGCGGAACGCTGGGACA 

GGCTCCCGCAAAAGAGTGGGCACCGCGCGCTGCTGTGGGGAATTATGGGCAACAGGGAGCAAGG 

GTCAGGGCGAGAGAGCCACGACATCCGGAGCAGAAAGGACAGCCCCCCGGCGGAACTGTCTTCC 

AGGGGCCTCGGGATCTGGCCCCGAGCTGGATTCAGCACCACGCACGGCGAGGACAGCTCCTGCA 

TCAGGTTCAGCACCCCGCGAGTCTCGGACAGCTCCCGAGCCGGCGCCCAAGCGCATGCGCTCCC 

GGGGTCTCTTCCGCTGCCGCTTCCTCCCGCAGCGCCCCGGGCCGCGTCCCCCGGGACTCCCGGC 

CCGTCCTGAAGCCAGGAAAGTAACCTCGGCGAACCGGGCACGCTTTCGTCGCGCCGCAAACCGC 

CACCCGCAGTTTCCGCAGTACAACTACCAGACGCTGGTGCCGGAGAATGAGGCAGCAGGCACCG 

CGGTGCTACGCGTGGTTGCTCAGGACCCGGACGCCGGCGAGGCCGGGCGCCTAGTCTACTCGCT 

GGCGGCACTCATGAACAGCCGCTCGCTGGAGCTGTTCAGCATCGACCCGCAGAGCGGCCTTATC 

CGTACGGCGGCAGCTCTGGACCGCGAGAGCATGGAGCGTCACTACCTGCGTGTGACCGCGCAGG 

ACCACGGGTCGCCGCGCCTCTCGGCCACCACGATGGTGGCCGTGACAGTAGCCGACCGCAACGA 

CCACTCGCCGGTTTTTGAGCAAGCGCAGTACCGGGAGACCCTTCGCGAGAATGTGGAGGAGGGC 

TACCCTATCCTGCAGCTGCGTGCCACTGACGGCGACGCGCCCCCCAACGCCAACCTGCGCTACC 

GCTTCGTGGGGCCGCCAGCTGCGCGCGCTGCAGCTGCCGCCGCCTTCGAGATTGATCCACGCTC 

CGGCCTCATCAGCACCAGCGGCCGAGTGGACCGCGAGCACATGGAAAGCTATGAGCTGGTGGTG 

GAAGCCAGCGACCAGGGCCAGGAACCCGGGCCGCGCTCGGCCACTGTGCGCGTACACATAACTG 

TGCTAGACGAGAACGACAATGCTCCTCAGTTCAGCGAGAAGCGCTACGTGGCGCAGGTGCGCGA 

GGATGTGCGCCCCCACACAGTCGTGCTGCGCGTCACGGCCACTGACCGGGACAAGGACGCCAAC 

GGATTGGTGCACTACAACATCATCAGTGGCAATAGCCGTGGACACTTTGCCATCGACAGCCTCA 
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ctggcgagatccaggtggtggcacctctggacttcgaggcagagagagagtatgccttgcgcat 

cagggcgcaggatgctggccggccaccgctgtccaacaacacgggcctggccagcatccaggtg, 

gtggacatcaatgaccacattcctatttttgtcagcacgcccttccaagtttctgtcttggaaa- 

atgctcccttgggtcactcagtcatccacattcaggcagtcgatgcagaccatggggagaatgc 

cagattggagtactccctaactggtgtggcacctgatactccttttgtgataaacagcgccact 

ggctgggtctctgtgagtggtcccctggaccgtgagtctgtggagcattacttctttggtgtgg 

aggctcgagaccatggctcacccccactctctgcctcagccagtgtcaccgtgactgtgctgga, 

cgttaatgacaatcggcctgagttcacaatgaaggagtaccacctacgactgaatgaggatgca" 

gctgtgggcaccagtgtggtcagcgtgaccgcagtagaccgtgatgccaacagtgccatcagct 1 

accagatcacaggcggcaacacccggaatcgctttgccatcagcacccaggggggtgtgggtct i 

ggtgactctggctctgccactggactacaagcaggaacgctacttcaagctggtactaactgca 

tctgaccgtgcccttcatgatcactgctatgtgcacatcaacatcacagatgccaacactcatc 

ggccggtctttcaaagtgcccactactcagtgagtgtgaatgaagatcggccaatgggtagcac 

catagtggtcatcagtgcctctgatgatgacgtgggtgagaatgctcgtatcacctatctcctg - 

gaggacaacctgccccagttccgcattgatgcagactcaggagccattacattacaggccccat' 

tagactatgaggaccaggtgacctacaccctggctatcacagctcgggacaatggcatcccaca^ 

gaaggcagacactacttatgtggaggtgatggtcaatgacgtgaatgacaatgctccacaattt 

gtggcctcccactatacagggctggtctctgaggatgccccacctttcaccagtgtcctgcaga: 

tctcagccactgaccgggatgctcatgccaatggccgggtccagtacactttccagaatggtga 

agatggggatggagattttaccattgagcccacctctggaattgtccgtacagtaaggcggcta 

gaccgggaggcagtatcagtgtatgagttgactgcctacgcagtggacagaggtgtgcccccac 

tccggactccagtgagtatccaggtgatggtgcaggatgtgaacgacaatgcacctgtcttccc 

agctgaggagtttgaggtgcgggtgaaagagaatagcattgtgggctcagtggtggcccagatc 

actgcagtggaccctgacgaaggccccaatgcccatataatgtaccagatcgtggaggggaaca 

tccctgagctgttccaaatggacatcttctctggagaactgacggcactcattgacctagacta 

tgaggctcgccaagaatatgtgattgtggtgcaggccacatctgctcctttggtcagccgggcc 

ACTGTGCACGTCCGCCTGGTTGACCAGAATGACAACAGCCCTGTGCTCAACAACTTCCAGATCC 

TCTTCAACAACTATGTATCCAACCGTTCAGACACCTTCCCGTCGGGCATTATTGGGCGCATCCC " 

AGCTTATGACCCCGATGTCTCCGACCACCTCTTCTACTCCTTTGAGCGTGGCAATGAGCTGCAG 

CTGCTGGTAGTCAACCAGACCAGTGGGGAGCTGCGACTCAGCCGAAAGCTAGACAATAACCGCC 

CACTGGTGGCCTCCATGTTGGTGACTGTCACAGATGGCCTGCACAGCGTGACGGCGCAGTGTGT 

GCTGCGCGTGGTCATCATCACGGAGGAGTTGCTGGCCAACAGCCTGACCGTGCGCCTTGAGAAC 

ATGTGGCAGGAGCGCTTCCTGTCACCGCTGCTGGGCCGCTTCCTCGAGGGCGTGGCTGCGGTGC* 

TCGCTACGCCCGCTGAGGACGTCTTCATCTTCAACATCCAGAACGACACAGACGTAGGGGGCAC 

CGTGCTCAATGTGAGTTTCTCGGCGCTAGCTCCACGTGGGGCCGGGGCGGGCGCTGCAGGGCCC 

TGGTTCAGCTCCGAGGAGCTGCAGGAGCAGTTGTACGTGCGCCGGGCGGCGCTGGCGGCTCGCT 

CCCTGCTCGACGTACTGCCCTTCGACGACAACGTGTGCCTGCGAGAGCCCTGTGAGAACTACAT 

GAAATGCGTGTCCGTGCTCCGCTTTGACTCGTCCGCGCCCTTCCTGGCCTCGGCCTCCACGCTG 

TTCCGACCCATCCAGCCCATCGCTGGCCTGCGCTGCCGCTGCCCGCCCGGATTCACGGGAGACT 

TTTGCGAGACCGAGCTCGACCTCTGCTACTCCAACCCATGTCGCAACGGCGGAGCCTGCGCGCG 

GCGCGAGGGAGGCTACACGTGCGTCTGCCGCCCGCGCTTCACCGGAGAGGACTGCGAGCTGGAC 

ACCGAGGCCGGCCGCTGCGTGCCGGGCGTCTGCCGCAACGGGGGCACCTGCACCGACGCGCCCA 

ACGGCGGCTTTCGCTGCCAGTGCCCGGCAGGCGGCGCCTTCGAGGGCCCGCGCTGCGAGGTGGC 

TGCGCGCTCCTTCCCGCCCAGTTCGTTCGTCATGTTTCGCGGCCTGCGGCAGCGATTCCACCTT 

ACGCTGTCCCTCTCGTTCGCGACAGTGCAGCAGAGCGGGCTGCTCTTCTACAACGGGCGCCTGA 

ACGAGAAGCACGACTTCCTGGCCCTGGAACTCGTGGCTGGCCAAGTGCGGCTCACATATTCCAC 

GGGTGAATCCAACACCGTGGTCAGCCCCACAGTTCCAGGGGGCTTGAGTGACGGGCAATGGCAT 

ACAGTGCATCTGAGATACTACAACAAGCCCCGGACAGATGCCCTAGGGGGTGCACAGGGCCCCT 

CCAAGGACAAGGTGGCTGTGCTAAGCGTGGATGATTGTGATGTGGCCGTGGCTCTGCAGTTTGG 

TGCTGAGATTGGCAACTACTCATGCGCGGCTGCTGGTGTGCAAACAAGCTCCAAGAAGTCCCTG 

GACCTGACGGGCCCTCTTCTTCTGGGAGGTGTCCCCAACCTCCCCGAGAACTTCCCCGTATCCC 

ATAAGGACTTCATCGGCTGTATGCGGGACCTGCACATTGATGGCCGCCGAGTGGACATGGCGGC 

TTTTGTCGCAAATAATGGCACCATGGCAGGCTGCCAAGCCAAGCTACACTTTTGTGACTCAGGC 

CCCTGCAAGAACAGTGGCTTCTGCTCGGAGCGCTGGGGCAGCTTCAGCTGCGACTGCCCTGTGG 

GCTTCGGCGGCAAAGACTGTCAGCTTACTATGGCCCATCCCCACCATTTCCGTGGCAACGGCAC 

ACTGAGCTGGAACTTTGGAAGTGACATGGCTGTGTCTGTGCCATGGTACCTGGGGCTGGCATTT 

CGGACACGGGCAACGCAGGGGGTCCTGATGCAAGTGCAGGCTGGGCCACACAGCACGCTCCTTT 

GCCAGCTAGATCGGGGGTTACTGTCTGTGACAGTGACCAGGGGCTCGGGCCGTGCTTCCCATCT 
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CCTTCTGGACCAGGTGACTGTCAGTGATGGCCGGTGGCACGATCTGCGGCTGGAGTTGCAGGAG 

GAACCAGGTGGCCGGCGGGGCCACCATGTCCTTATGGTCTCACTGGACTTTAGCCTCTTCCAGG 

ACACCATGGCGGTGGGGAGTGAGCTGCAGGGCCTGAAGGTAAAGCAGCTCCACGTGGGAGGCCT 

GCCCCCCGGCAGTGCAGAGGAGGCTCCTCAGGGTCTGGTTGGCTGCATCCAGGGGGTGTGGCTC 

GGCTCCACACCCTCTGGCTCCCCGGCCCTGCTACCCCCCAGCCACCGAGTGAATGCGGAGCCTG 

GCTGTGTTGTGACCAACGCCTGTGCCTCTGGGCCCTGCCCACCTCACGCAGACTGCCGGGACCT 

CTGGCAGACCTTTTCTTGCACCTGCCAGCCAGGTTACTACGGCCCAGGCTGTGTGGATGCCTGC 

CTCCTGAACCCCTGTCAGAACCAGGGATCATGCCGGCACCTGCCAGGAGCCCCCCATGGCTATA 

CCTGTGACTGTGTGGGTGGCTATTTCGGGCACCACTGTGAGCACAGGATGGACCAGCAGTGCCC 

ACGGGGCTGGTGGGGGAGCCCAACCTGTGGCCCCTGCAACTGTGATGTTCACAAAGGTTTTGAT 

CCCAACTGCAACAAGACAAATGGGCAGTGTCACTGCAAGGAGTTCCACTACCGACCGCGGGGCA 

GTGACTCTTGCCTCCCATGTGACTGCTACCCTGTGGGCTCCACCTCGCGCTCATGTGCACCCCA 

CAGCGGGCAGTGCCCCTGTCGCCCAGGAGCCCTTGGCCGCCAGTGCAACAGCTGTGACAGTCCC 

TTCGCAGAGGTGACAGGCAGCGGCTGCCGGGTGCTCTATGATGCCTGCCCTAAGTCCCTGAGAT 

CTGGTGTGTGGTGGCCGCAGACAAAGTTTGGCGTCCTGGCCACAGTGCCCTGTCCCCGGGGGGC 

CCTGGGTGCTGCTGTGCGGCTGTGTGATGAGGCCCAGGGTTGGCTGGAGCCCGACCTCTTCAAC 

TGTACCTCCCCTGCCTTTCGAGAGCTCAGTCTGCTGCTGGATGGCCTAGAGCTGAACAAGACGG 

CACTGGATACCATGGAGGCCAAGAAGCTGGCTCAGCGGCTACGGGAGGTGACTGGCCACACTGA 

CCACTATTTTAGCCAAGATGTTCGAGTCACTGCCCGCCTGCTGGCCCACCTGCTGGCCTTCGAG 

AGCCATCAGCAGGGGTTCGGGCTGACAGCCAGACAGGATGCCCACTTCAATGAGAATCTGCTGT 

GGGCCGGCTCTGCACTGCTTGCCCCAGAGACAGGGGACTTGTGGGCGGCGCTGGGGCAGCGGGC 

CCCTGGGGGCTCCCCAGGCAGCGCGGGACTGGTGAGGCACCTGGAGGAGTATGCAGCCACACTC 

GCAAGGAATATGGAACTCACATACCTGAATCCCATGGGGCTGGTGACGCCTAATATCATGCTCA 

GCATTGACCGCATGGAGCACCCCAGTTCTCCCCGGGGGGCCCGTCGCTACCCTCGCTACCATAG 

CAACCTCTTTCGAGGCCAGGATGCCTGGGATCCTCACACCCATGTGCTGCTGCCTTCCCAGTCC 

CCACGGCCATCCCCATCTGAAGTTCTGCCCACAAGCAGCAGCATAGAAAACTCCACCACCTCAA 

GTGTGGTCCCCCCACCAGCCCCGCCAGAGCCAGAGCCTGGGATCTCCATTATCATTCTCCTCGT. 

TTACCGCACCTTAGGGGGACTGCTCCCTGCCCAGTTCCAGGCAGAACGCCGAGGTGCCAGGCTT 

CCTCAGAACCCCGTCATGAACTCCCCGGTGGTCAGCGTGGCTGTGTTCCACGGACGCAACTTCC 

TAAGGGGAATCCTGGAGTCCCCCATCAGCCTAGAGTTTCGCCTGCTACAGACAGCGAATCGGAG 

CAAGGCGATCTGTGTGCAGTGGGACCCACCTGGCCTGGCGGAGCAGCATGGTGTGTGGACAGCA 

CGGGACTGCGAGCTGGTGCACAGGAATGGGTCCCACGCACGGTGTCGCTGCAGCCGGACAGGGA 

CCTTTGGGGTCCTCATGGATGCCTCTCCCCGTGAGAGGCTGGAGGGCGACCTGGAGCTGCTGGC 

TGTGTTCACCCACGTGGTCGTGGCTGTGTCTGTGGCTGCGCTGGTGCTGACTGCAGCCATCCTG 

CTGAGCCTGCGCAGCCTCAAGTCCAATGTGCGTGGGATCCATGCCAATGTGGCAGCCGCCCTGG 

GGGTGGCAGAGCTCCTCTTCCTGCTGGGGATTCACAGGACCCACAATCAGGTGCAGGATCAGGG 

CCAGGGAACTTGTGTCCTGATGACCCTACTGGCCCAGGAGGCCTGGGGCCAAAACTCAGGGTCA 

GAGCTGGTGTGCACTGCAGTCGCCATCCTCCTGCACTACTTCTTCCTCAGCACCTTCGCGTGGC 

TCTTCGTGCAGGGGCTGCACCTCTACCGCATGCAGGTTGAGCCACGCAACGTGGACCGCGGCGC 

CATGCGCTTCTACCATGC.CCTGGGCTGGGGCGTCCCTGCTGTGCTGCTGGGCCTTGCTGTGGGC 

CTGGACCCTGAGGGCTATGGGAACCCTGACTTCTGCTGGATCTCAGTCCACGAGCCCCTCATCT 

GGAGCTTTGCTGGCCCTGTTGTCCTGGTCATAGTGATGAACGGGACCATGTTTCTCCTCGCTGC 

CCGCACATCCTGCTCCACAGGGCAGAGGGAGGCCAAGAAGACCTCTGCACTCAGGACCCTTCGC 

AGCTCCTTCCTGCTGCTTCTGCTGGTCAGTGCCTCCTGGCTCTTTGGGCTCCTGGCAGTCAACC 

ACAGCATCCTAGCCTTCCACTACCTCCATGCTGGACTCTGCGGCCTCCAGGGCCTGGCGGTGCT 

GCTGCTCTTCTGTGTCCTAAATGCAGATGCTCGGGCTGCCTGGATGCCAGCCTGTCTGGGCAGG 

AAGGCAGCGCCTGAGGAGGCAAGGCCAGCACCTGGGCTGGGACCTGGGGCCTACAACAACACGG 

CTCTCTTTGAGGAGAGTGGCCTCATCCGCATCACTCTGGGCGCCTCCACCGTCTCCTCTGTGAG 

CAGTGCCCGCTCCGGCCGGACCCAGGACCAGGACAGCCAGCGGGGCCGCAGCTACCTCAGGGAC 

AATGTCCTGGTTCGACATGGCTCAGCCGCTGACCACACTGACCACAGCCTCCAGGCTCATGCTG 

GCCCCACTGACCTGGACGTGGCCATGTTCCATCGAGATGCTGGCGCAGACTCCGACTCTGACAG 

TGACCTGTCCTTGGAGGAGGAGAGGAGTCTCTCCATTCCATCTTCAGAAAGCGAGGACAATGGC 

CGGACGCGGGGGCGCTTCCAACGGCCACTCTGCCGAGCAGCCCAGAGTGAGAGGCTCCTCACCC 

ACCCCAAAGATGTGGATGGCAATGACCTCCTGTCCTACTGGCCAGCCCTGGGGGAGTGCGAGGC 

AGCCCCCTGTGCTCTGCAGACTTGGGGCTCTGAAAGGCGCCTGGGGCTGGACACCAGCAAGGAT 

GCAGCTAACAACAACCAGCCAGACCCGGCCCTGACCAGTGGGGATGAGACTTCTCTGGGCCGGG 

CCCAGCGCCAGAGGAAAGGCATCCTGAAGAACCGGTTGCAATACCCACTGGTGCCACAGACCCG 

AGGTGCCCCTGAGCTGTCCTGGTGCCGTGCAGCCACCTTGGGCCACCGTGCAGTGCCAGCTGCC 
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TCTTACGGTCGCATCTATGCTGGCGGGGGCACGGGCAGCCTTTCACAGCCAGCCAGCCGCTACT 
CTTCTAGAGAACAGCTGGACCTGCTCCTCCGGCGGCAACTGAGCCGTGAGCGACTAGAGGAAGC 
CCCTGCCCCTGTTCTACGTCCCCTGAGCCGGCCAGGGTCCCAGGAATGCATGGATGCTGCACCA 
GGCCGACTGGAGCCCAAAGATCGGGGCAGCACCCTGCCACGGAGGCAGCCACCTCGGGACTACC 
CTGGCGCCATGGCTGGCCGCTTCGGGTCACGGGATGCGCTCGACTTAGGGGCACCTCGAGAGTG 
GTTGAGCACGCTGCCTCCGCCCCGCCGCACCCGGGACCTTGACCCACAGCCCCCACCTCTGCCC 
CTGTCTCCCCAGCGGCAACTCTCAAGGGACCCCCTCTTGCCATCCCGGCCGCTGGACTCTCTGT 
CTAGGAGCTCGAACTCTCGGGAGCAGCTGGACCAGGTGCCTAGCCGGCACCCCTCACGAGAAGC 
CCTTGGGCCACTCCCGCAGCTGCTCAGAGCTAGGGAGGACTCGGTCAGTGGCCCCAGCCATGGC 
CCCTCCACAGAACAGTTGGACATTCTTTCCTCCATCCTTGCCTCTTTCAACTCCTCGGCCCTCT 
CCTCTGTGCAATCTTCAAGCACACCCTTGGGCCCTCACACCACTGCCACACCTTCTGCCACAGC 
CTCTGTGCTTGGGCCCTCCACGCCACGTTCTGCCACGTCTCACAGCATCTCGGAGCTGTCGCCA 
GACTCAGAACCGAGGGACACACAGGCACTGCTGTCTGCAACACAAGCAATGGACCTGCGGAGGC t - 

GAGACTACCACATGGAACGGCCGCTGCTGAACCAGGAGCATTTGGAGGAGCTGGGGCGCTGGGG 
CTCAGCACCTAGGACCCACCAGTGGGGGACCTGGTTGCAGTGCTCCCGTGCTCGGGCCTATGCC 
CTTCTGCTCCAACACCTCCCGGTTTTGGTCTGGTTACCCCGGTATCCTGTGCGTGACTGGCTCC 
TGGGTGACCTGTTATCCGGCCTGAGTGTGGCCATCATGCAGCTTCCGCAGGGCTTGGCCTACGC 
CCTCCTGGCTGGATTGCCGCCCGTGTTTGGCCTCTATAGCTCCTTCTACCCTGTCTTCATCTAC 
TTCCTGTTTGGCACTTCCCGGCACATCTCCGTGGAGAGCCTCTGTGTCCCGGGACCAGTAGACA 
CAGGGACCTTTGCTGTCATGTCTGTGATGGTGGGCAGTGTGACAGAATCCCTGGCCCCGCAGGC 
CTTGAACGACTCCATGATCAATGAGACAGCCAGAGATGCTGCCCGGGTACAGGTGGCCTCCACA 
CTCAGTGTCCTGGTTGGCCTCTTCGAGGTGGGGCTGGGCCTGATCCACTTCGGCTTCGTGGTCA 
CCTACCTGTCAGAACCTCTTGTCCGAGGCTATACCACAGCTGCAGCTGTGCAGGTCTTCGTCTC 
: AGAGCTCAAGTATGTGTTTGG'CCTCGATCTGAGCAGCCACTCTGGGCCACTGTCCCTCATCTAT > - ' ■ 
ACAGTGCTGGAGGTCTGCTGGAAGCTGCCCCAGAGCAAGGTTGGCACCGTGGTCACTGCAGCTG 
TGGCTGGGGTGGTGCTCGTGGTGGTGAAGCTGTTGAATGACAAGCTGCAGCAGCAGCTGCCCAT 
GCCGATACCCGGGGAGCTGCTCACGCTCATCGGGGCCACAGGCATCTCCTATGGCATGGGTCTA 
AAGCACAGATTTGAGGTAGATGTCGTGGGCAACATCCCTGCAGGGCTGGTGCCCCCAGTGGCCC 
CCAACACCCAGCTGTTCTCAAAGCTCGTGGGCAGCGCCTTCACCATCGCTGTGGTTGGGTTTGC 
CATTGCCATCTCACTGGGGAAGATGTTGGCCCTGAGGCACGGCTACCGGGTGGACAGCAACCAG 
- GAGCTGGTGGCCCTGGGCCTCAGTAACCTTATCGGAGGCATCTTCCAGTGCTTCCCCGTGAGTT ^ 
GCTCTATGTCTCGGAGCCTGGTACAGGAGAGCACCGGGGGCAACTCGCAGGTTGCTGGAGCCAT 
CTCTTCCCTTTTCATCCTCCTCATCATTGTCAAACTTGGGGAACTCTTCCATGACCTGCCCAAG 
GCGGTCCTGGCAGCCATCATCATTGTGAACCTGAAGGGCATGCTGAGGCAGCTCAGCGACATGC 
GCTCCCTCTGGAAGGCCAATCGGGCGGATCTGCTTATCTGGCTGGTGACCTTCACGGCCACCAT 
CTTGCTGAACCTGGACCTTGGCTTGGTGGTTGCGGTCATCTTCTCCCTGCTGCTCGTGGTGGTC * 
CGGACACAGATGCCCCACTACTCTGTCCTGGGGCAGGTGCCAGACACGGATATTTACAGAGATG 
TGGCAGAGTACTCAGAGGCCAAGGAAGTCCGGGGGGTGAAGGTCTTCCGCTCCTCGGCCACCGT 
GTACTTTGCCAATGCTGAGTTCTACAGTGATGCGCTGAAGCAGAGGTGTGGTGTGGATGTCGAC 
TTCCTCATCTCCCAGAAGAAGAAACTGCTCAAGAAGCAGGAGCAGCTGAAGCTGAAGCAACTGC 
AGAAAGAGGAGAAGCTTCGGAAACAGGCAGGGCCCCTTTTGTCTGCATGTCTGGCTCCCCAGCA 
GGTGAGCTCAGGAGATAAGATGGAAGATGCAACAGCCAATGGTCAAGAAGACTCCAAGGCCCCA 
GATGGGTCCACACTGAAGGCCCTGGGCCTGCCTCAGCCAGACTTCCACAGCCTCATCCTGGACC 
TGGGTGCCCTCTCCTTTGTGGACACTGTGTGCCTCAAGAGCCTGAAGAATATTTTCCATGACTT 
CCGGGAGATTGAGGTGGAGGTGTACATGGCGGCCTGCCACAGCCCTGTGGTCAGCCAGCTTGAG 
GCTGGGCACTTCTTCGATGCATCCATCACCAAGAAGCATCTCTTTGCCTCTGTCCATGATGCTG 
TCACCTTTGCCCTCCAACACCCGAGGCCTGTCCCCGACAGCCCTGTTTCGCCCTCACTCGCTGT 
CTCCTCAGATGTGAAACAGTTGGAACCAGAGCTGCTTCTCAGGAATAATTTGCTCTCAGGAATA 
CCCGAGAAGGTACAGGGCAGCGTGGGTGCCAATGGGCAGTCCCTGGAGGATACAGAGTGA 

The chromosomal locus for 2070861 3_EXT1 is 3p21.3-4. This information was assigned 
using OMIM, the electronic northern bioinformatic tool implemented by CuraGen Corporation, 
public ESTs, public literature references and/or genomic clone homologies. This was executed to 




derive the chromosomal mapping of the SeqCalling assemblies, Genomic clones, literature 
references and/or EST NOVX sequences that are included in the invention. 

In a search of sequence databases, it was found, for example, BlastX analysis of 
20708613_EXT1 showed that there was 94% (2449/2599 bp) homology to Rattus norvegicus 
protein MEGF (SPTREMBL-ACC:088278). MEGF stands for multiple epidermal growth factor 
repeat containing protein. 20708613JEXT1 also showed 70% (1684/2384 bp) homology to Mus 
musculus protein FLAMINGO 1 (TREMBLNE W- ACC : BAA84070). 

A disclosed NOV2 polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 has 41 15 amino 
acid residues and is presented in Table 2B using the one-letter amino acid code. NOV2 is likely a 
Type Ilia membrane protein (civ). SignalP, Psort and/or Hydropathy results predict that NOV2 
has a signal peptide and is likely to be localized plasma membrane with a certainty of 0.8200. In 
an alternative embodiment, NOV2 is likely to be localized to the Golgi body with a certainty of 
0.4600, or to the endoplasmic reticulum (membrane) with a certainty of 0.3700, or to the 
endoplasmic reticulum (lumen) with a certainty of 0. 1 000. The most likely cleavage site for a 
NOV2 peptide is between amino acids 3 1 and 32, i.e., at the dash between amino acids SQE-EL. 



Table 2B, Encoded NOV2 protein sequence (SEQ ID NO:4). 

MARRPPWRGLGERSTPILLLLLLSLFPLSQEELGGGGHQGWDPGLAATTGPRAHIGGGALALCP 
ESSGVREDGGPGLGVREPIFVGLRGRRQSARNSRGPPEQPNEELGIEHGVQPLGSRERETGQGP 
GS VLYWRPE VS S CGRTGPLQRGS LS PGALS SGVPGSGNS S PLPSDFL I RHHGPKPVS SQRNAGT 
GSRKRVGTARCCGELWATGSKGQGERATTSGAERTAPRRNCLPGASGSGPELDSAPRTARTAPA 
SGSAPRESRTAPEPAPKRMRSRGLFRCRFLPQRPGPRPPGLPARPEARKVTSANRARFRRAANR 
HPQFPQYNYQTLVPENEAAGTAVLRWAQDPDAGEAGRLVYSLAALMNSRSLELFSIDPQSGLI 
RTAAALDRESMERHYLRVTAQDHGSPRLSATTMVAVTVADRNDHSPVFEQAQYRETLRENVEEG 
YP I LQLRATDGDAP PNANLRYRFVG PP AARAAAAAAFE I D PR S GL I S T S GRVDR EHME S YE LW 
EASDQGQEPGPRSATVRVHITVLDENDNAPQFSEKRYVAQVREDVRPHTVVLRVTATDRDKDAN 
GLVHYNI I SGNSRGHFAIDSLTGE IQWAPLDFEAEREYALRIRAQDAGRPPLSNNTGLAS IQV 
VDINDHIPIFVSTPFQVSVLENAPLGHSVIHIQAVDADHGENARLEYSLTGVAPDTPFVINSAT 
GWSVSGPLDRESVEHYFFGVEARDHGSPPLSASASVTVTVLDVNDNRPEFTMKEYHLRLNEDA 
AVGTSWSVTAVDRDANSAISYQITGGNTRNRFAISTQGGVGLVTLALPLDYKQERYFKLVLTA 
SDRALHDHC YVH I NI TDANTHRPVFQS AHYS VS VNEDRPMGS T IWI S ASDDDVGENAR I TYLL 
EDNLPQFRIDADSGAITLQAPLDYEDQVTYTLAITARDNGIPQK^ 

VASHYTGLVSEDAPPFTSVLQISATDRDAHANGRVQYTFQNGEDGDGDFTIEPTSGIVRTVRRL 
DREAVSVYELTAYAVDRGVPPLRTPVSIQVMVQDVNDNAPVFPAEEFEVRVKENSIVGSWAQI 
TAVDPDEGPNAHIMYQIVEGNIPELFQMDIFSGELTALIDLDYEARQEYVIWQATSAPLVSRA 
TVHTOLVDQl^NSPVLNKFQILFNNYVSNRSDTFPSGIIGRIPAYDPDVSDHLFYSFERGNELQ 
LLVVNQTSGELRLSRKLDNNRPLVASMLVTOTD^ 

MWQERFLSPLLGRFLEGVAAVLATPAEDVFIFNIQNDTDVGGTVLNVSFSALAPRGAGAGAAGP 
WFSSEELQEQLYVRRAALAARSLLDVLPFDDNVCLREPCENYMKCVSVLRFDSSAPFLASASTL 
FRPIQPIAGLRCRCPPGFTGDFCETELDLCYSNPCRNGGACARREGGYTCVCRPRFTGEDCELD 
TEAGRCVPGVCRNGGTCTDAPNGGFRCQCPAGGAFEGPRCEVAARSFPPSSFVMFRGLRQRFHL 
TLSLSFATVQQSGLLFYNGRLNEKHDFLALELVAGQVRLTYSTGESNTWSPTVPGGLSDGQWH 
TVHLRYYNKPRTDALGGAQGPSKDKVAVLSVDDCDVAVALQFGAE IGNYS CAAAGVQTS SKKSL 
DLTGPLLLGGVPNLPENFPVSHKDFIGCMRDLHIDGRRVDMAAFVANNGTMAGCQAKLHFCDSG 
PCKNS GFCS ERWGSFS CDC PVGFGGKDCQLTMAHPHHFRGNGTLSWNFGSDMAVSVPWYLGIiAF 
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rtratqgvmqvqagphstllcqldrgllsvtvtrgsgrashllldqvtvsdgrwhdlrlelqe 
epggrrghhvlmvsldfslfqdtmavgselqglkvkqlhvgglppgsaeeapqglvgciqgvwl 
gstpsgspallppshrvnaepgcvvtnacasgpcpphadcrdlwqtfsctcqpgyygpgcvdac 
llnpcqnqgscrhlpgaphgytcdotggyfghhcehrmdqqcprgwwgsptcgpcncdvhkgfd 
pncnktngqchckefhyrprgsdsclpcdcypvgstsrscaphsgqcpcrpgalgrqcnscdsp 
faevtasgcrvlydacpkslrsgvwwpqtkfgvlatvpcprgalgaavrlcdeaqgwlepdlfn 
ctspafrelsllldglelnktaldtmeakk^ 

shqqgfgltatqdahfnenllwagsallapetgdlwaalgqrapggspgsaglvrhleeyaatl 

arnmeltylnpmglvtpnimlsidrmehpssprgarrypryhsnlfrgqdawdphthvllpsqs 

prpspsevlptsssiensttsswpppappepepgisiiillvyrtlggllpaqfqaerrgarl 

pqnpvmns p ws vavfhgrnflrg ile s p i s lefrllqtanrskai cvqwdppglaeqhgvwta 

rdcelvhrngsharcrcsrtgtfgvlmdas prerlegdlellavfthvvvavs vaalvltaai l 

lslrslksnvrgihanvaaalgvaellfllgihrthnqvqdqgqgtcvlmtllaqeawgqnsgs 

elvctavaillhyfflstfawlfvqglhlyrmqveprnvdrgamrfyhalgwgvpavllglavg 

ldpegygnpdfcwisvhepliwsfagpwlvivmngtmfllaartscstgqreakktsalrtlr 

ssflllllvsaswlfgllavnhsilafhylhaglcglqgiavlllfcvlnadaraa™ 

kaapeearpapglgpgaynntalfees gl ir i tlgas tvss vs s arsgrtqdqds qrgrs ylrd 

nvlvrhgs aadhtdhslqahagptdldvamfhrdagadsdsdsdlsleeersls i ps sesedng 

rtrgrfqrplcraaqserllthpkdvdgndllsywpalgeceaapcalqtwgserrlgldtskd 

aannnqpdpaltsgdetslgraqrqrkgilot 

sygriyagggtgslsqpasryssreqldlllrrqlsrerleeapapvlrplsrpgsqecmdaap 
grlepkdrgstlprrqpprdypgamagrfgsrdaldlgaprewlstlppprrtrdldpqppplp 
lspqrqlsrdpllpsrpldslsrssnsreqldqvpsrhpsrealgplpqllraredsvsgpshg 
psteqldilssilasfnssalssvqssstplgphttatpsatasvlgpstprsatshsiselsp 
dseprdtqallsatqal^lrrrdyhmerpllnqehleelgrwgsaprthqwrtwlqcsraraya 
lllqhlpvlvwlprypvrdwllgdllsglsvaimqi.pqglayallaglppvfglyssfypvfiy 
flfgt s rh i s ve s lcvpgp vdtgt favms vmvgs vte s lapqalndsm inet ardaarvqvas t 
lsvlvglfqvglglihfgfwtylseplvrgyttaaavqvfvsqlkyvfglhlsshsgplsliy 
tvlevcwklpqskvgtwtaavagwlvwkllndklqqqlpmpipgelltligatgisygmgl 
khrfevdwgni paglvppvapntqlfsklvgs afti awgfai ai slgki falrhgyrvd snq 
elvalglsnliggifqcfpvscsmsrslvqestggnsqvagaisslfilliivklgelfhdlpk 
avlaaiiivnlkgmlrqlsdmrslwkanradlliwlvtftatillnldlglwavifslllvw 

RTQMPHYSVLGQVPDTDIYRDVAEYSEAKEVRGVKVFRSSATVYFANAEFYSDALKQRCGVDVD 
FLISQKKKLLKKQEQLKLKQLQKEEKLRKQAGPLLSACLAPQQVSSGDKMEDATANGQEDSKAP 
DGSTLKALGLPQPDFHSLILDLGALSFVDWCLKSLKNIFHDFREIEVEVYMAACHSPVVSQLE 
AGHFFDASITKKHLFASVHDAVTFALQHPRPVPDSPVSPSLAVSSDVKQLEPELLLRNNLLSGI 
PEKVQGSVGANGQSLEDTE 



The full amino acid sequence of the protein of the invention was found to have 2376 of 
2599 amino acid residues (91%) identical to, and 2449 of 2599 residues (94%) positive with, the 
amino acid residue protein from Rattus norvegicus ptnr: SPTREMBL-ACC:088278 MEGF2. 
In a further search of public sequence databases, NOV2 was found to have homology to 



the amino acid sequences shown in the BLASTP data listed in Table 2C. 



Table 2C. BLASTP results for NOV2 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr:SPTREMBL- 
ACC:Q9NYQ7 


PROTOCADHERIN FLAMINGO 
1 - Homo sapiens 


3312 


2601/2618 
(99%) 


2604/2618 
(99%) 


0.0 


ptnr:SPTREMBL- 
ACC:Q91ZI0 


CADHERIN EGF LAG SEVEN- 
PASS G-TYPE RECEPTOR - 
Mus musculus 


3301 


2392/2618 
(91%) 


2469/2618 
(94%) 


0.0 
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ptnr:SPTREMBL- 
ACC:088278 


MEGF2 - Rattus norvegicus 


3313 


2376/2599 
(91%) 


2449/2599 
(94%) 


0.0 


ptnr.'SPTREMBL- 
ACC:Q9HCU4 


FLAMINGO 1 - Homo sapiens 


2923 


1345/2330 
(57%) 


1681/2330 
(72%) 


0.0 


ptnnSPTREMBL- 
ACC:Q9R0M0 


FLAMINGO 1 - Mus musculus 


2920 


1348/2384 
(56%) 


1684/2384 
(70%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown in 
Table 2D. The NOV2 polypeptide is provided in lane 1 . 



Table 2D. ClustalW Analysis of NOV2 



1) NOV2 (SEQ ID NO:4) 

2) Q9NYQ7 (SEQ ID NO: 67) 

3) Q91ZI0 (SEQ ID NO:68) 

4) 088278 (SEQ ID NO : 69) 

5) Q9HCU4 (SEQ ID NO: 70) 

6) Q9R0M0 (SEQ ID NO: 71) 

10 20 

L....I | — : — | — | 

NOV2 

Q9NYQ7 V 
Q91ZI0 - 
088278 - 
Q9HCU4 -gRSPATGV: 
Q9R0M0 -Jrt@AASj 




NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



NOV2 

Q9NYQ7 

Q912I0 

088278 

Q9HCU4 

Q9R0H0 



NOV2 
Q9NYQ7 
Q912I0 
088278 



410 
..I,. 



420 



430 



• I ■ 



440 
..I.. 



■I- 



450 
..I.. 



460 
..I.. 



470 



•I- 



lrvtaqdhg s prlsattwvavtvadrndhgpvfeqaqyretijrenveegy p i lqlratdgdap pnanlryrfvggpaar 
lrvtaqdhgsprlsattmvavtvadrndh|pvfeqaqyretlreweegypilqlratdgdappnanlryrfvgHpaa^ 
lrvtaqdhgsprlsattmvavtvadrndh|pvfeqaqyretlrenveegypilqlratdgdappnanlryrfvgr 
lrvtaqdhgsprlsattmvavtvadrndhIpvfeqaqyretlrenveeg'ypilqlratdgdappnanlryrpvg 
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570 



580 
..I.. 



590 
..I.. 



600 
..|.. 



610 
..|.. 



620 
..|.. 



640 



NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0H0 



KTWLRVTATDRDKDANGLVHYNI I-SGNSRGHFA-I-DSLTGE IQVyAPLDFEAERE YALRIRAQDAGRE? PLSNN,TGLAS I C 
HTVVLRV TAT DRD KDANG^ EAEREYAL R I RApDAGR'PPL^ 

HTWLRVTATD|DKDANGLVHYNItI - N|RGHFi IDSLTGEIQ | PL! E AERE YALRi RAQDAGRPPL'SNNTGLAS I C 
KTVV L R VT AT D^D KD AN G L VH Y N 3> I S GJ^^RG H F Al D S LTGE I Q v|| A P L EfF E AE RE Y ALR I RAQD AG R~P PL' S* NNTG L AS I C 
SgjVLRVT^DRDK^N^VH y| J |s ^S^PS^E^S^^EYYI ^^ D 1?^S E Yy L r|rAQdSG R P pLSj^GLSgBc 
g8tWLRVTAl.DRbk^NEvHYlilsGN§RG8F 




NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCTJ4 

Q9R0M0 




NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



*TOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 



1130 
.1 I... 



1140 



• I • 



1150 1160 



1170 



1180 
..I... 



1190 



fsgeltalidldyearqeyviwqatsaplvsratyhvrlvdqnpnspvlnnfqilfnnyvsnrsdtfpsgiigripaye 
fsgeltal i dld y earqe wi vvqaf saplvsratv 
fsgeltal i dldyearqe yviyvqatsaplv$'^ 
fsgeltalidldyeArqeyviwqatsaplvsratvhvrlvdqndn 

FSGELTAL|DLDYE2RgEyvfv^QATSAPLVSRATVHVRL3D|ND>j5PVLgNFglLFNNYV|NRS^FpgGglGR|PA|D 
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AIIO 3 8 8 Si H ■„ JL S.J',1'. & Oai! 



Q9R0M0 



1220 
| 



1240 1250 
.1 



1260 
..I... 



1270 1280 
. . 1 1 | 



PDVSDHLFYSFERG^ELQLLVVNKTSGEbRLSRKLDNNRPL^ 
d D VSDHLFYSWrGNELQ£LW^^^ 




N0V2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9ROM0 



D Ktvsdgrwhdlrl e lqe e pgg rrg hh 

DqItVSDGRWHDLRLELQEE PGGRRGHH 
n nffiTVQ nr, R WMDT ,R T . E f j OE E PGG RRG HH 



epg: 

EPG1 



Itvs dg r whdlrl e l QEEPGGRRG hh 

DGgwH^^LgLB^BG ^p Gl 



:LOQ 3 8 S i ! 



■1'P AS S3 iE 



1930 




NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



DCYPVGSTSRSCAPHSGQePCRPGALGRQCNSCDSPFAEVTAS 
DCYPVGSTSRSCAPHSGQGPCRPGALGRQCNSCDSP^ 

DC Y PVGSTSRSCAPHSGQC PCrVgALGr'q'GNS CDS EFAeJtA^G^W ^gSfl. 
DCYPVGSTSRSCAPHSGQcVcrVG^ 

dc y pSgsBsrBcSf^gqc pcSpg^grqc^cd^pf aevtS^c^Sy'dSc f ^r^g'.l -Sww p |j^ F £iI|^SB pc - F ^ G 1S' 
dcyp3gs9srSc5p!Sgqcpc1pg&rqc^cd1pfaevt^gc|S^Syd1c 




NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCXT4 

Q9R0M0 



NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



N0V2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



N0V2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 




2630 



2610 2620 
.|....|....|....|....|....| 

ivqdqgqgtcvlmtllaqeawgqnsgs 




23 



:|.0iO3 n H 



... ,i.o 5:sr:m 




N0V2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



NOV2 

Q9NYQ7 

Q912I0 

088278 

Q9HCU4 

Q9R0M0 



2980 



2990 
. . I . . 



3000 



• ! • 



3030 3040 




HPKDVDGNDLLSYWPALGECEAAPCALC 
HPKDVDGNDLESYWPALGECEAAPCAL.C 
H PKDVDGND L'L S Y W P ALGE CE AAPCAL C 
■HPKDVDGND LLSYWPALGEC EAA PCAL Q 

IeaaBSSq 




NOV2 

Q9NYQ7 

Q91ZI0 

088278 

Q9HCU4 

Q9R0M0 



30S0 3060 3070 3080 3090 3100 3110 3120 
| I | I I I I | ! | | I I 1 I 



QRQRKGILKNRLQYPLVPQTRGgPELSWCRAATLGHRAVPAASYGRIYAGGGTGSLSQPASRYSSREQLDLLLRRQLSjjji 
AQRQRKGILKNRLQYPLVPQTRGgPEL^ 
AQRQRKGILKNRLQYPLVPQ|RgRpElWcRAATLGH^ 

LjKMRI - , F : " , ~~ " ' " " 1 _ I-: GGTGSLSQPASRYSSREQLDLLLR- I = 



-DFGTi 
-DFG11 



3130 3140 3150 3160 3170 31B0 3190 3200 



NOV2 


ERLEE 


A-- 


Q9NYQ7 


ERLEE 


A-- 


Q912I0 


ERLEE 


VPV 


088278 


ERLEE 


VPV 


Q9HCU4 






Q9R0M0 


•-I 






3370 



3390 
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— i i — i — i — i — i — i — i — i — i - ■ - - 1 — ■ — ■ — i — i — i 

NOV2 RRRDYHMERPLLNQEHLEELGRWGSAPRTHQWRTWLQCSRARAYALLLQHLPVLVWLPRYPVRDWLLGDLLSGLSVAIMQ 

Q9NYQ7 SEGHS ~ ------- 

Q91ZI0 SEGHS - — " 

088278 SEGHS " "_ 

Q9HCU4 

Q9R0M0 

3450 3460 3470 3480 3490 3500 3510 3520 

| ... I I I I I I I I I I I I I I ' 

NOV2 LpQGLAYALIAGLPPVFGLYSSFYPVFIYFLFGTSRHISVESLCVPGPVDTGTFAVMSVMVGSVTESLAPQALNDSMINE 

Q9NYQ7 " 

Q91ZI0 

088278 " 

Q9HCU4 

Q9ROM0 ~- ~ 



3530 3540 3550 3560 3570 3580 3590 360 

NOV2 TARDAARVQVASTLSVLVGLFQVGLGLIHFGFVVTYLSEPLWGYTTAAAVQVFVSQLKYVFGLHLSSHSGPLSLIYTVL 

Q9NYQ7 - 

Q91ZI0 — " 

088278 ------- 

Q9HCU4 : """" 

Q9ROM0 ~- 



3610 3620 3630 3640 3650 3660 3670 368 

NOV2 EVCWKLPQSKVGTVWAAVAGWLVWKLLNDKLQQQLPMPIPGELLTLIGATGISYGMGLKHRFEVDVVGNIPAGLVPP 



Q91ZI0 
088278 
Q9HCU4 
Q9ROM0 



3690 3700 3710 3720 3730 3740 3750 376 

NOV2 VAPNTQLFSKLVGSAFTIAWGFAIAISLGKIFALRHGYRVDSNQELVALGLSNLIGGIFQCFPVSCSMSRSLVQESTGG 

Q9NYQ7 " ----- 

Q91ZI0 " 

088278 

Q9HCU4 

Q9R0M0 " 



3770 3780 3790 3800 3810 3820 3830 3840 

N0V2 NSQVAGAISSLFI LL 1 1 VKLGELFHDLPKAVLAAI I IVNLKGMLRQLSDMRSLWKANRADLL I WLVTFTATI LtLNLDLGL 

Q9NYQ7 "-- 

Q91ZI0 - 

088278 

Q9HCU4 ----- 

Q9ROM0 " 



N0V2 VVAVIFSLLLVWRTQMPHYSVLGQVPDTDIYRDVAEYSEAKEVRGVKVFRSSATVYFANAEFYSDALKQRCGVDVDFLI 
Q9NYQ7 " ' 



Q91ZI0 
088278 
Q9HCU4 
Q9R0M0 



3930 3940 3950 3960 3970 3980 3990 4000 

N0V2 SQKKKLLKKQEQLKLKQLQKEEKLRKQAGPLLSACLAPQQVSSGDKMEDATANGQEDSKAPDGSTLKALGLPQPDFHSLI 



Q9NYQ7 
Q91ZI0 
088278 
Q9HCTT4 
Q9R0M0 



4010 4020 4030 4040 4050 4060 4070 4080 

N0V2 LDLGALSFVDTVCLKSLKNIFHDFREIEVEWMAACHSPVVSQLEAGHFFDASITKKHLFASVHDAVTFALQHPRPVPDS 

Q9NYQ7 " " """ """" 

Q91ZI0 " " 

088278 " " 

Q9HCU4 

Q9R0M0 



4090 4100 4110 4120 



25 



PVSPSLAVSSDVKQLEPELLLRNNLLSGIPEKVQGSVGANGQSLEDTE 

Q9NYQ7 

Q91ZI0 

088278 " 

Q9HCU4 " ' 

Q9R0M0 



BLAST analysis was performed on sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. Patp 
results include those listed in Table 2E. 



Table 2E. Patp BLASTP Analysis for NOV2 




Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAE03657 


Human extracellular matrix 
and cell adhesion 
molecule-21 (XMAD-21) - 
Homo sapiens 


3298 1 


2421/2618 
(92%) 


2450/2618 
(93%) 


0.0 


patp:AAU07054 


Human Flamingo protein 
encoded by cDNA splice 
variant - Homo sapiens 


2923 


1345/2330 
(57%) 


1681/2330 
(72%) 


0.0 


patp:AAU07053 


Human Flamingo 
polypeptide - Homo 
sapiens 


2956 


1345/2330 
(57%) 


1681/2330 
(72%) 


0.0 


patp:AAE08586 


Human N0V7 protein - 
Homo sapiens 


3028 


1192/2237 
(53%) 


1551/2237 
(69%) 


0.0 


patp:AAB42192 


Human ORFX ORF1956 
polypeptide sequence SEQ 
ID NO:3912 - Homo 
1 sapiens 


2405 


1046/1687 
(62%) 


1284/1687 
(76%) 


0.0 



Table 2F lists the domain description from DOMAIN analysis results against NOV2. 



Table 2F. Domain Analysis of NOV2 



Model 


Domain 


seq-f 


seq-t 


hmm-f 


hmm-t 




score 


E- 


value 


cadherin 


1/9 


329 


423 . 


1 


107 


[] 


89. 


9 




5e-23 


cadherin 


2/9 


437 


535 . 


1 


107 


[] 


94. 


9 


1. 


6e-24 


cadherin 


3/9 


549 


641 . 


1 


107 


[] 


107. 


4 


2 . 


7e-28 


cadherin 


4/9 


655 


746 . 


1 


107 


[] 


103 . 


9 


3 . 


2e-27 


cadherin 


5/9 


760 


848 . 


1 


107 


[] 


76 


9 


4 


3e-19 


cadherin 


6/9 


862 


951 . 


1 


107 


[] 


80 


0 


4 


7e-20 


cadherin 


7/9 


965 


1057 . 


1 


107 


[] 


99 


7 


5 


8e-26 


cadherin 


8/9 


1071 


1159 . 


1 


107 


[] 


87 


4 


2 


8e-22 


EGF 


2/6 


1438 


1469 . 


1 


45 


[] 


33 


.3 


5 


.6e-06 


EGF 


3/6 


1478 


1512 . 


1 


45 


[] 


35 


8 


9 


8e-07 


laminin_G 


1/3 


1542 


1606 . 


1 


77 


[. 


56 


.1 


8 


2e-15 


EGF 


4/6 


1725 


1756 . 


1 


45 


[] 


40 


.4 


4 


.le-08 


laminin_G 


3/3 


1792 


1926 . 


1 


161 


[] 


30 


.4 


1 


.9e-07 


EGF 


5/6 


1949 


1980 . 


1 


45 


[] 


33 


.1 


6 


.4e-06 
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EGF 


6/6 


1984 


2018 . . 


1 


45 


[] 


35 


2 


1.5e-06 


HRM 


1/1 


2125 


2182 . . 


1 


79 


[] 


75 


6 


l.le-18 


GPS 


1/1 


2475 


2528 . . 


1 


54 


u 


85 


7 


9.4e-22 


7tm_2 


1/1 


2535 


2805 . . 


1 


273 


[] 


320 


5 


2e-92 


Sul f a te_t ransp 


1/1 


3532 


3842 .. 


1 


328 


[] 


363 


5 


2.3e-105 


STAS 


1/1 


3865 


4053 


1 


116 


n 


61 


3 


2e-14 



Alignments of top-scoring domains: 
cadherin: domain 1 of 9, from 329 to 423: 



score 89.9, E = Se-23 



(SEQ ID NO: 72) 



ysasvpEnapvGtevltvtAtDaDdplgpNgrirYsilggnp . . .gg 



M++II+ ++ + 

N0V2 (SEQ ID NO:178) 329 

AGEAGRLVYSLAALMNsrsLE 3 73 



1+ Mil" II IN M + l 

YQTL VPENEAAGTAVLR WAQDPD - - 



wFr I dpdt Gdneg i i s t tkpLDREe i f nge YeLt veAt Dadpl saaggsp 

Mil"! I + I++ llll" +++ I I 1 + 1+ III 

374 LFSIDPQSGL IRTAAALDRESM- - ERHYLRVTAQDH GSP 410 

plsgtatvtitVl<-* 

II+I++I +11 
411 RLSATTMVAVTVA 423 

cadherin: domain 2 of 9, from 43 7 to 535: score 94.9, E = 1.6e-24 

(SEQ ID NO: 73) ysasvpEnapvGtevl tvtAtDaDdplgpNgrirYsilggnp 

I +++H+ I ++I+++IM I 

+ | | +++ | | +++ ] ++ + 

NOV2 (SEQ ID NO: 17 9) 437 YRETLRENVEEGYPILQLRATDGD- - 

APPNANLRYRFVGPPAaraaa 481 

ggwFrldpdtGdnegiisttkpLDREeif ngeYeLtveAtDadplsaagg 

+ I+III++I IN ++III++ ++III+III+I+++ 
482 AAAFEIDPRSGL ISTSGRVDREHM- -ESYELWEASDQGQ E 520 



spplsgtatvtitVl<- 

+ I+I+I++I+IIII 
521 PGPRSATVRVHITVL 



535 



cadherin: domain 3 of 9, from 549 to 641: score 107.4, E = 2.7e-28 
(SEQ ID NO: 74) ysasvpEnapvGtevl tvtAtDaDdplgpNgrirYsilggnpggwFr 

M + M++++ | || + ||||| + | 

++I I++II++I+I+ 

NOV2 (SEQ ID NO: 180) 5 4 9 YVAQVREDVRPHT WLRVTATDRD - - 

KDANGLVHYNI I SGNSRGHFA 593 

I dpdtGdnegi i st tkpLDREe i f nge YeLtveAt Dadpl saaggsppl s 

11+11+ I +++III 1+ +111 ++I + II Mill 

594 IDSLTGE IQWAPLDFEAE- -REYALRIRAQDA GRPPLS 630 

.gtatvtitVl<-* 

++I+ l+l 
631 nNTGLAS I Q W 641 

cadherin: domain 4 of 9, from 655 to 746: score 103.9, E = 3.2e-27 

(SEQ ID NO: 75) ysasvpEnapvGtevl tvt At DaDdplgpNgrirYsilggnpggwFr 

+++II Ml I +I++++I + III +1 

1+1+ II++I 1+ I 

NOV2 (SEQ ID NO: 181) 6 5 5 FQ VS VLENAPLGHS VI H I QAVD AD - - 

HGENARLEYSLTGVAPDTPFV 699 ~ 

IdpdtGdnegiisttkpLDREeifngeYeLtveAtDadplsaaggsppls 

I+++H+ +i+ HIII+ + i + nun 

700 INSATGW VSVSGPLDRESV- - EHYFFGVEARDH GSPPLS 736 



II 
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gtatvtitVl<-* 

+ I+II+III 
73 7 ASASVTVTVL 746 



cadherin: domain 5 of 9, from 760 to 848: score 76.9, E = 4.3e-19 

(SEQ ID NO -76) yS asvpEnapvGtevltvtAtDaDdplgpNgrirYsilggnpggwFr 

I+++I+I+III+I+III+I+I + l + 

1*1 l + l I I ++ 1 + 

N0V2 (SEQ ID NO:194) 760 YHLRLNEDAAVGTSWSVTAVDRD 

AN S A I S YQ I TGGNTRNRF A 802 

IdpdtGdnegiisttkpLDREeifngeYeLtveAtDadplsaaggsppls 
| ++ |+ |+++++ |||+ + + + |++ |+|+ +| 
803 ISTQGGV- -GLVTLALPLDYKQE- -RYFKLVLTASDR ALH 838 

gtatvtitVl<-* 
+ ++ | + | +++ 
839 DHCYVHINIT 848 

cadherin: domain 6 of 9, from 862 to 951: score 80.0, E = 4.7e-20 
(SEO ID NO* 77) ysasvpEnapvGtevltvtAtDaDdplgpNgrirYsilggnpggwFr 

11+11 1+ I I+++ ++ 1+1 I I 

ll + l + I++I + H 

N0 V2 (SEQ ID NO-195) 862 YSVSVNEDRPMGSTIWISASDDD- -VGENARITY-LLEDN- 

LPQFR 904 

IdpdtGdnegiisttkpLDREeifngeYeLtveAtDadplsaaggsppls 

|| |+| I++++III+I + + 1 + 1 + 1 + 1 + I I + 

905 IDADSGA ITLQAPLDYEDQ- -VTYTLAITARDN GIPQKA 941 

gtatvtitVl<-* 
+|++| + | 
942 DTTYVEVMVN 951 

cadherin: domain 7 of 9, from 965 to 1057: score 99.7, E = 5.8e-26 
(SEQ ID NO: 78) yS asvpEnapvGtevltvtAtDaDdplgpNgrirYsilggnp . ggwF 

|++ | + | + | |+ | + | |++ I I 1 + 1 

+ |||+ | + +|+ ++| | 

NOV2 (SEQ ID NO:207) 965 YTGLVSEDAPPFTSVLQISATDRD- - 

AHANGRVQYTFQNGEDgDGDF 1009 

rldpdtGdnegiisttkpLDREeifngeYeLtveAtDadplsaaggsppl 

+ | + | +1 ++I+ + +IIII+ + I I I I +M+ I Ml 

1010 TIEPTSGI VRTVRRLDREAV- - SVYELTAYAVDR GVPPL 1046 

sgtatvtitVl<-* 
++++++ + |+ 
1047 RTPVSIQVMVQ 1057 

cadherin: domain 8 of 9, from 1071 to 1159: score 87.4, E = 2.8e-22 
(SEQ ID NO -79) ysasvpEnapvGtevl tvtAtDaDdplgpNgrirYsilggnpggwFr 

+ + + +I + I |+ | |+ I+++I l + l + l + 111 + 

I I I++II + I 

N0 V2 (SEQ ID NQ:208) 1071 FEVRVKENSIVGSWAQITAVDPD- - 

EGPNAHIMYQIVEGNIPELFQ 1115 

I dpdt Gdneg i i s t tkpLDREe i f nge YeLtveAt Dadpl saagg sppl s 
+ | +|+ ++ U + I++ +M+++I II I M 
1116 MDIFSGE LTALIDLDYEAR- -QEYVI WQATSA- _---PLV 1149 

gtatvtitVl<-* 
+ +MI++ + 

1150 S RAT VHVRLV 1159 
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EGF: domain 2 of 6, from 1438 to 1469: score 33.3, E = 5.6e-06 

(SEQ ID NO: 80) CapnnpCsngGtCvntpggssdnf g gytCeCppGdyylsytGkrC< - 

I + 1 I I I I I I + 1 I I I I 

I +II++I 

N0 V2 (SEQ ID NO: 209) 14 3 8 CYSN- PCRNGGACARREG GYTCVCRPR - - - 

FTGEDC 14 69 



EGF: domain 3 of 6, from 1478 to 1512: score 35. 8, E = 9.8e-07 

(SEO ID NO -81) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyyl sytGkrC<- 

I I++I+I I I ++ l + l I 

NOV2 (SEQ ID NO:210) 1478 CVPG - VCRNGGTCTDAPN GGFRCQCPAG- - - 

GAFEGPRC 1512. 



laminin_G: domain 1 of 3, from 1542 to 1606: score 56.1, E = 8.2e-15 
(SEQ ID NO: 82) FRTtepsGlLllgYggtntdrggkkeigdDFlaleLvdGrlevsydl 

l+l ++| 111+ l+l +++ 

III MM I+++++I++ 

NOV2 (SEQ ID NO:211) 1542 FATVQQSGLLF- - YNGRLNEKH 

DFLALELVAGQVRLTYST 1579 

GsghrlrpawrsgdrvlnDGkWHrveler< - * 
| + ++ ++++ |+| |+| | + |+| ++ 

1580 GESN- -TWSPTVPGG-LSDGQWHTVHLRY 1606 

EGF: domain 4 of 6, from 1725 to 1756: score 40.4, E - 4.1e-08 
(SEQ ID NO: 83) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< - 

I+++ I l+l l+l + +1 

+++I+I l+l + I l+l 

NOV2 (SEQ ID NO:335) 1725 CDSG-PCKNSGFCSERWG SFSCDCPVG 

FGGKDC 1756 

laminin_G: domain 3 of 3, from 1792 to 1926: score 30.4, E = 1.9e-07 
(SEQ ID NO: 84) FRTtepsGlLllgYggtntdrggkkeigdDFlaleLvdGrlevsydl 

| | | ++++ | + | + ++ ++ 

|+ +1 +1 I I++ 

N0 V2 (SEQ ID NO;336) 1792 FRTRATQGVLM QVQAGPHS T 

LLCQLDRGLLSVTVTR 1827 

GsghrlrpawrsgdrvlnDGkWHrvele rngrkgtLsVdge 

I)] |+ ++ + +++H + II + || + + + ++ + + | ++ +++|+| 
182 8 GSG RAS HL LLDQ VTVS DGRWHDLRLE 1 qe ep gg r RGHHVLMVS LD F S 1874 

epskktlsetwdgespsgpdvtsenLdldtppiLyvGGlPeqksvkrrl 

+ ++ +I++ + |+ + +1 II I II ++ +++ + 

X375 l FQDTMAVGSEL QGLKVK- QLHVGGLP - - PGSAEEA 1907 

aaistsFkGCirdvsingkpld<-* 

+++ 111+ I ++++ I + 
190 8 PQGLVGC I QGVWLGSTPSG 1926 

EGF: domain 5 of 6 , from 1949 to 1980: score 33.1, E = 6.4e-06 
(SEQ ID NO: 85) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC<- 

M++ II ++ I+++ + + 

+++I+I+I I I 1+ I 

N0 V2 (SEQ ID NO:337) 1949 CASG- PCPPHADCRDLWQ TFSCTCQPG 

YYGPGC 19 8 0 
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EGF: domain 6 of 6, from 1984 to 2018: score 35.2, E - 1.5e-06 
(SEQ ID NO: 86) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< - 

| +| | | + | I 1+ +1 I + +1 I I l + l 

I I++I 

NOV2 (SEQ ID NO:338) 1 984 CLLN- PCQNQGS CRHLPG APHGYTCDCVGG 

YFGHHC 2018 

HRM: domain 1 of 1, from 2125 to 2182: score 75.6, E = l.le-18 
(SEQ ID NO- 87) glyCpatwDgilCWPrTpaGtlwvpCPdyf sGf nydttgedf sngn 

+++| |++ I + I++I + I++I I I 



+ 



N0 V2 (SEQ ID NO:339) 2125 YDACPKSLRSGWWPQTKFGVLATVPCPRGALGA 

2158 

asRnCtenGwwerhpnsnwpwpdytnCtspey< - * 

|+| |+| ++| II++IIIII + 

2159 AVRLCDEAQGWL EPDLFNCTSPAF 2182 

GPS: domain 1 of 1, from 2475 to 2528: score 85.7, E - 9.4e-22 
(SEO ID NO-88) snpiCvf Wdesel . . slgvWstdrGCelvetskpshttCsCnHLTsF 

I++III+II I +++III++ 

| + | | | |++++ | |++|+|++ ++| 

N OV2 (SEQ ID NO;340) 2475 S KAI CVQWDP PGLaeQHGVWTA- RDCELVHRNG - 

SHARCRCSRTGTF 2519 

AvLmdvspn< - * 

+1111+11+ 
NOV2 2520 GVLMDAS PR 2528 

7tm_2: domain 1 of 1, from 2535 to 2805: score 320.5, E = 2e-92 
(SEQ ID NO: 89) allLkviytVGyslSsLvcLllaiaif 11 f RkLrctRnylHmNLf Is 

++| | | + +|++++| 

+++|+|++| | + | ++ | + |+++ || | ++ 

NOV2 (SEQ ID NO:341) 2535 LELLAVFTHWVAVS - 

VAALVLTAAILLSLRSLKSNVRGIHANVAAA 2580 

f iLralsf Ligdavllnsg Ckv 

+ +++ | + | | + | +++++ | +++++++++ + ++ + + + + +++ | + + 
2581 LGVAELLFLLGIHRTHNQVqdqgqgtcvlmtllaqeawgqnsgselvCTA 2630 

vavf lhYf f laNFfWmLvEGlYLytLlwtvevf f serkrlwwYlliGWG 
I I++I II II I++I+I++I ll+ll ++ | | +++ +|+ +++ | +++ | | | 

2631 VAILLHYFFLSTFAWLFVQGLHLYRMQ VEPRNVDRGAMRFYHALGWG 2677 

vPavfvtiwaivrpdkygpilaegpagygnegcCWlsndtnsgfwWiikG 
| | j | + +++++++ |+ HII+++II+I +++++ | +++ | 

2678 VP AVLLGLAVGLD PE GYGNPDFCWISV- -HEPLIWSFAG 2714 

PilliilvNf if f inilriLvqKlridslspqtgetdqyrkkrlvkstLl 
| ++ | + | ++ | + | ++++ |+ ++ + +++++|+ | +++I++I 

2715 PWLVIVMNGTMFLLAARTSCSTGQ REAKKTSALR- - -TLRSSFL 2756 

LlPLLGvtwilflfapedqsqGtlslvflylfliLnSfQGffVavlYCfl 

II+I+ +|+++|+|+++ + l+l+l I+++I+ + 11 + I +I+I+I 

2757 LLLLVSASWLFGLLAVNH S I LAFHYLHAGLCGLQGLAVLLLFCVL 2801 

NgEV< - * 
I + 

2802 NADA 2805 



Sulfate_transp: domain 1 of 1, from 3532 to 3842: score 363.5, E 



2 .3e-105 
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(SEQ ID NO: 90) " iGURLGf Lvef ISravisGFmaGaAillllsQLkgllGlsnlf trh 

HI + || + | ++ || ++++ |++++||+ 

I I I+++I 1+ 

NOV2 (SEQ ID NO:342) 3532 LGL IHFG F WT YLSE PLVRG YTTAAAVQVFVS QLK YVFGLH - 

-LSSH 3576 



sgivsvlralfdlvdnlhdf lkvmwatlvigisf Lif Lliikllpnpkkr 
||+ | ++ +++ + + +|+ + ++ | + | +++ + + ++ 1 ++ | | | + + 
3 577 SGPLSLIYTVLEVCWKLP QS KVGTWTAAVAG WLVWKLLN DK 3 620 



kkkl f wvpapapLvavi 1 aTl i sy 1 f nrhkladrygvs ivGe ipsGlppp 

+ ++ | +)++ | + +|+||+||| + +|++|+ |++||+|| || || 

3621 LQQQLPMPIPGELLTLIGATGISYGM GLKHRFEVDWGNIPAGLVPP 3667 



slPrlnlspstlldllpialalAlvgllesiltaksfakikgykiDsNkE 
| +++ | +++++ ++ | | + || ++ + | + + | || ++ || ++ ||| + | 

3668 VAPNTQLFSKLVGSAFTI AWGFAI AISLGKI FALRHGYRVDSNQE 3713 

LvAqGiaNIvg s 1 f ggypatgs f sRSavNvkaGakTqLSgi vmavwl 1 v 
III + I++I++I+ I I I |+|++++|+++|++| +++ + ++||+ 

3 714 LVALGLSNLIGGIFQCFPVSCSMSRSLVQESTGGNSQVAGAISSLFILLI 376 3 

lLf ltplleyiPmavLaaliivaligmLidwselirllwklsklDf liwl 

i+ i++ +I+I.IIIIIIII+I+IM+++I+++ iii ^ i mi 

3764 IVKLGELFHDLPKAVLAAI I IVNLKGMLRQLSDMRS -LWKANRADLLIWL 3 812 



at f f gt vf vdNl e iGvl vGVa iSllflil rv< - * 
+ || |+++ | I++I+I++II) +++|+ 
3813 VTFTAT I LLN - LDLGLWAVI FS LLL WVRT 3842 



STAS: domain 1 of 1, from 3865 to 4053: score 61.3, E = 2e-14 

(SEQ ID NO: 91) yieaet ipgievlilrlsGpLdf anae . lkerllraiaegperk . 

| + ++ + ++ 

NOV2 (SEQ ID NO:343) 3 865 YSEAKEVRGV- - 

KVFRSSATVYFANAE f YSDALKQRCGVD Vdfl 3906 



+++++ +++++ + ++ +++++ +++ ++ + +++ +++++ ++ 
3 907 isqkkkllkkqeqlklkqlqkeeklrkqagpllsaclapqqvssgdkmed 3 956 

kielrhvilDlsaVsf iDssGlgaLle 

+ +++++++ ++ +++ + + ++ + + + +IMI l + M + l + I l ++ 
3957 atangqedskapdgstlkalglpQPDFHSLILDLGALSFVDTVCLKSLKN 4006 

lykelkkrGvelvLvgpspevrrtleltGlddligke .kifptvaeA<-* 
++++++ + | | ++++ ++ | | | +++++ | + ++++|++|++| 
4007 I FHD FRE I EVEVYMAACHS P WSQLEAGHFFDAS I TKkHLFAS VHDA 4053 



The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients such as Mucopolysaccharidosis type IX; Colorectal cancer, hereditary 
nonpolyposis, type 2;Turcotsyndrome with glioblastoma, 276300; Muir-Torre family cancer 
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syndrome, 158320; Neurofibromatosis type 1 and leukemia; Hemolytic anemia due to glutathione 
peroxidase deficiency; Epidermolysis bullosa dystrophic^ dominant, 131750; Epidermolysis 
bullosa dystrophia, recessive, 226600; Epidermolysis bullosa, pretibial, 131850; Metaphyseal 
chondrodysplasia, Murk Jansen type, 156400; Colorectal cancer; Hepatoblastoma; Pilomatricoma; 
Ovarian carcinoma, endometrioid type. 

The protein similarity information for the invention(s) suggest that this gene may function as 
MEGF, Flamingo or cadherin family genes in the tissues in which it is expressed and in the 
pathologies in which it has been implicated (Tissue expression and disease association section). 
Therefore, the nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in various pathologies/disorders described previously and/or other 
pathologies/disorders associated with the tissues in which it is expressed, as well as disorders that 
MEGF, Flamingo and cadherin family members have been implicated. This gene is expressed in 
the following tissues: Thalamus, Fetal Brain. Since this protein's transcript was found in brain 
tissue, the gene encoding for it may be implicated in the following (but not limited to) 
neurodegenerative disorders: Dementia, Amyotrophic Lateral Sclerosis, Alzheimer Disease, 
Dystonia, Optic Atrophy and Huntington Disease. Additional disease indications and tissue 
expression for NOV2 and NOV2 variants, if available, are presented in the Examples. 

Screening exploits 5'-end single-pass sequence data obtained from a pool of cDNAs whose 
sizes exceed 5 kb. Using this screening procedure, five known and nine new genes for proteins 
with multiple EGF-like-motifs from 8000 redundant human brain cDNA clones were identified. 
These new genes were found to encode a novel mammalian homologue of Drosophila fat protein, 
two seven-transmembrane proteins containing multiple cadherin and EGF-like motifs, two 
mammalian homologues of Drosophila slit protein, an unidentified LDL receptor-like protein, and 
three totally uncharacterized proteins. The organization of the domains in the proteins, together 
with their expression profiles and fine chromosomal locations, has indicated their biological 
significance, demonstrating that motif-trap screening is a powerful tool for the discovery of new 
genes that have been difficult to identify by conventional methods. Genomics 1 998 Jul 1 ;5 1 (1 ):27- 
34 PMID: 9693030, UI: 98360089 

Flamingo, a seven-pass transmembrane cadherin, regulates planar cell polarity under the 
control of Frizzled. A seven-pass transmembrane receptor of the cadherin superfamily, designated 
Flamingo (Fmi), localized to cell-cell boundaries in the Drosophila wing. In the absence of Fmi, 
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planar polarity was distorted. Before morphological polarization of wing cells along the proximal- 
distal (P-D) axis, Fmi was redistributed predominantly to proximal and distal cell edges. This 
biased localization of Fmi appears to be driven by an imbalance of the activity of Frizzled (Fz) 
across the proximal/distal cell boundary. These results, together with phenotypes caused by 
ectopic expression of fz and fmi, suggest that cells acquire the P-D polarity by way of the Fz- 
dependent boundary localization of Fmi. Cell 1999 Sep 3;98(5):585-95 PMID: 10490098, UI: 
99418630 

The various functions of MEGF, Flamingo and cadherin family members include, but are not 
limited to cell to cell adhesion, cell to matrix adhesion, receptor-ligand interactions, 
immunological functions, vaso-permeability, cell recognition, tissue morphogenesis, cell 
proliferation, invasion and metastasis of malignant tumors. 

Cell-cell and cell-matrix interactions that involve adhesion molecules like cadherins are 
important in many developmental processes. Cadherins mediate homophilic, calcium-dependent 
cell-cell adhesion in a wide variety of tissues and are important regulators of morphogenesis, and 
loss of function may be involved in the invasion and metastasis of malignant tumors. (OMIM 
ID600976) 

NOV3 

A disclosed NOV3 nucleic acid (SEQ ID NO: 5) of 1438 nucleotides (also referred to as 
CG5 5 806-01) encoding a novel Coagulation Factor IX Precursor-like protein is shown in Table 
3 A. An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
2-4 and ending with a TAA codon at nucleotides 1 1 84-1 1 86. Putative untranslated regions are 
found upstream from the initiation codon and downstream from the termination codon, and are 
underlined. The start and stop codons are shown in bold letters in Table 3 A. 

Table 3A. NOV3 nucleotide sequence (SEQ ID NO:5). 

TATGCAGCGCGTGAACATGATCATGGCAGAATCACCAGGCCTCATCACCATCTGCCTTTTAGGA 

TATCTACTCAGTGCTGAATGTACAGTTTTTCTTGATCATGAAAACGCCAACAAAATTCTGAATC 

GGCCAAAGAGGTATAATTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGAATG • 

TCTGGAGGAAAAGTGTAGTTTTGAAGAAGCACGAGAAGTTTTTGAAAACACTGAAAGAACAACT 

GAATTTTGGAAGCAGTATGTTGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCA 

GTTGCAAGGATGACATTAATTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTG 

TGAATTAGATGTGGACTATGTAAATTCTACTGAAGCTGAAACCATTTTGGATAACATCACTCAA 

AGCACCCAATCATTTAATGACTTCACTCGGGTTGTTGGTGGAGAAGATGCCAAACCAGGTCAAT 

TCCCTTGGCAGGTTGTTTTGAATGGTAAAGTTGATGCATTCTGTGGAGGCTCTATCGTTAATGA 

AAAATGGATTGTAACTGCTGCCCACTGTGTTGAAACTGGTGTTAAAATTACAGTTGTCGCAGGT 

GAACATAATATTGAGGAGACAGAACATACAGAGCAAAAGCGAAATGTGATTCGAATTATTCCTC 

ACCACAACTACAATGCAGCTATTAATAAGTACAACCATGACATTGCCCTTCTGGAACTGGACGA 
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ACCCTTAGTGCTAAACAGCTACGTTACACCTATTTGCATTGCTGACAAGGAATACACGAACATC 
TTCCTCAAATTTGGATCTGGCTATGTAAGTGGCTGGGGAAGAGTCTTCCACAAAGGGAGATCAG 
CTTTAGTTCTTCAGTACCTTAGAGTTCCACTTGTTGACCGAGCCACATGTCTTCGATCTACAAA 
GTTCACCATCTATAACAACATGTTCTGTGCTGGCTTCCATGAAGGAGGTAGAGATTCATGTCAA 
GGAGATAGTGGGGGACCCCATGTTACTGAAGTGGAAGGGACCAGTTTCTTAACTGGAATTATTA 
GCTGGGGTGAAGAGTGTGCAATGAAAGGCAAATATGGAATATATACCAAGGTATCCCGGTATGT 
C a a PTar: RTT & & A A R A A Ar A A AGCTCACTTA ATGAAAGATGGATTTCCAAGGTf AATTCATT 
GGAATTGAAAATTAACAGGGCCTCTCACTAACTAATCACTTTCC CATCTTTTGTTAGATTTGAA 
TATATACATTCTATGATCATTGCTTTTTCTCTTTACAGGGGAGAATTTCATATTTTACCTGAGC 
AAATTGATTAGAAAATGGAAGCACTAGAGGAATATAATGTGTTAGGAAATTACAGTCATTTCTA 
AGGGCCCAGCCTTGACAAATTGTGAGTAAA 



The NOV3 disclosed in this invention maps to chromosome X. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 1047 of 1047 bases (100%) identical to a gb:GENBANK- 
ID:A13997|acc:Al 3997.1 mRNA from Homo sapiens (H.sapiens mRNA for factor IX). 

A disclosed NOV3 polypeptide (SEQ ID NO:6) encoded by SEQ ID NO:5 has 394 amino 
acid residues and is presented in Table 3B using the one-letter amino acid code. SignalP, Psort 
and/or Hydropathy results predict that NOV3 The results predict that this sequence is likely to be 
localized extracellularly with a certainty of 0.5947. In an alternative embodiment, NOV3 is likely 
to be localized to the lysosome (lumen) with a certainty of 0.1900, or to the endoplasmic 
reticulum (membrane) with a certainty of 0.1000, or to the endoplasmic reticulum (lumen) with a 
certainty 0. 1 000. The most likely cleavage site for a NOV3 peptide is between amino acids 25 
and 26, i.e., at the dash between amino acids LLS-AE. 



Table 3B> Encoded NOV3 protein sequence (SEQ ID NO:6). 

MQRVNMIMAESPGLITICLLGYLLSAECW 

LEEKCSFEEAREVFENTERTTEFWKQYVDGDQCESNPCLNGGSCKDDINSYECWCPFGFEGKNC 
ELDVDYWSTEAETILDNITQSTQSFNDFTRWGGEDAKPGQFPWQWLNGK^DAFCGGSIVNE 
KWIVTAAHCVETGVKITVVAGEHNIEETEHTEQK^ 

PLVLNS YVTP IC I ADKEYTNI FLKFGSGYVSGWGRVFHKGRS ALVLQYLRVPLVDRATCLRSTK 
FTIYNNMFCAGFHEGGRDSCQGDSGGPHVTEVEGTSFLTGIISWGEECAMKGKYGIYTKVSRYV 
NWIKEKTKLT 



The full amino acid sequence of the protein of the invention was found to have 264 of 264 
amino acid residues (100%) identical to, and 264 of 264 amino acid residues (100%) similar to, 
the 461 amino acid residue ptnr:SWISSPROT-ACC:P00740 protein from Homo sapiens (Human) 
(COAGULATION FACTOR IX PRECURSOR (EC 3 A 21 22) (CHRISTMAS FACTOR)). 

In a further search of public sequence databases, NOV3 was found to have homology to 
the amino acid sequences shown in the BLASTP data listed in Table 3C. 
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Table 3C. BLASTP results for NOV3 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnrrSWISSPROT- 
ACC:P00740 


Coagulation factor IX 
precursor (EC 3.4.21.22) 
(Christmas factor) - 
Homo sapiens . 


461 


264/264 
(100%) 


264/264 
(100%) 


2 .0e-219 


ptnr : REMTREMBL- 
ACC:CAA00205 


FACTOR IX - Homo sapiens 


461 


264/264 
(100%) 


264/264 
(100%) 


2.0e-219 


ptnr : SPTREMBL- 
ACC:Q95ND7 


COAGULATION FACTOR XI - 
Pan troglodytes 


461 


263/264 
(99%) 


264/264 
(100%) 


4 .2e-219 


ptnr :SPTREMBL- 
ACC:Q14316 


F9 (COAGULATION FACTOR 
IX (PLASMA 
THROMB 0 PLAS TIC 
COMPONENT , CHRISTMAS 
DISEASE , HAEMOPHILIA B) ) 
(FACTOR IX) - Homo 
sapiens 


456 


264/264 
(100%) 


264/264 
(100%) 


8 .9e-217 


ptnr : REMTREMBL- 
ACC:CAA01607 


FACTOR IX PROTEIN - Homo 
sapiens 


456 


262/264 
(99%) 


262/264 
(99%) 


1.7e-215 



The homology of these sequences is shown graphically in the ClustalW analysis shown in 
Table 3D. The NOV3 polypeptide is provided in lane 1 . 



NOV3 
P00740 



Table 3D. ClustalW Analysis of NOV3 

(SEQ ID NO: 6) 

(SEQ ID NO: 92) 

CAA00205 (SEQ ID NO: 93) 

Q95ND7 (SEQ ID NO: 94) 

Q14316 (SEQ ID NO: 95) 



1) 
2) 
3) 
4) 
5) 

6) CAA01607 (SEQ ID NO: 96) 
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NOV3 

P00740 

CAA00205 

Q9 5ND7 

Q14316 

CAA01607 



NOV3 

P00740 

CAA00205 

Q95ND7 

Q14316 

CAA01607 



NOV3 

P00740 

CAA00205 

Q95ND7 

Q14316 

CAA01607 



NOV3 

P00740 

CAA00205 

Q95ND7 

Q14316 

CAA01607 



MQRVNMIMAESPGLITICLLGYLLSAECTVFLDHENANKILNRP.KRYNSGKLEEFVQGNLERECgEEKCSPEEAREVFEN 
MQRWMIMAESPGLITICLLGYLLSAECTVFLDHENANKILNREKRYNSGKLEEFVQGNLERECMEEKCSFEEAREYFEN 
MQRVTWIIMAESPGLITICLLGYLLSAECTVFLDHEN^ 
MQRVTWII^ESPGLITICLLGYLLSAECTVFLDHENANklLNRpKRYNS 
MIMAESPGLITICLLGYLLSAECTYFLDHENANklL 

MIMAESPGLITICLLGYLLSAECTVFLDHENANKILNRPKRYNSGKLEEFVQGNLERECMEEKCSFEEARE^FEN 



90 



■ I • 



■ i • 



100 

. . I. . 



• I • 



110 

. . I . . 



120 



• I- 



130 



140 



150 

..I.. 



160 



TERTTEFWKQYVDGDQCESNPCLNGGSCKDDINSYECWCPFGFEGKNCELDV] 
TERTTEFWKQYVDGDQCESNPCLNGGSCKDDINSYECWC^P^GF-EGKNCELPVTGN 
TERTTEFWKQYVDGDQCESNPCLNGGSCKDDINS^ 
TERTTEFWKQYVDGDQCESNPCLNGGSCKDDINSYECWC^F 

TERTTEFWKQYVDGDQCESNPCLNGGSCKDDINSYECWCPFGFEG^CELDV.TCNlkNGRCEQFCKNSADNKWCSCTEG 

terttefwkqwdgdqcesnpclnggsckddinsyecwcpfgfe^^celdvtcnikngBceqfcknsadnkwcsct.eg 



• I- 



170 



180 



• I- 



190 

..[.. 



200 

..I.. 



• I- 



210 



220 



230 



24 0 

- . 1 



YRLAENQKSCEPAVPFPCGRVSVSQTSKLTRAE 



dyvnsteaetildnitqstqsfndftrwggedakpgqfpw 

. „ _ _ .... „ _.. . pdvd yvn ? ste aet ildn i tqstqs fndftrwggedakpgqf p. w 1 

yrlaenqkscepavpfpcgrvsvsqtskltraekvf pdvdyvnsteaet'i^^ 
yrlaenqkscepavpfpcgrvsvsqtskltrae^fpdVdyvnsteXeto 

YRLAENQKSCEPAVPF PCGRVSVSQTSKLTRAEUVF PDVDYVNSTE AETI LDNI f QSTQSFNDFTRWGGEDA^PGQF PW 
YRLAENQKSCEPAVPFPCGRVSVSQTSKLTRAE^FPDVDYVNSfEAETILDNiTQSTQSFNDFTRWGGEDAKPGQFPW 



250 
. . I . . 



260 



270 
. . I . . 



280 
.-.I.. 



290 
. . I . . 



300 
. . I . . 



310 
..I.. 



320 
--I 



QWLNGfWDAFCGGSIVNEKWIVTAAHCVETGVKITVVAGEHNIEETEHTEQKRNVIRIIPHHNYNAAINKYNHDIALLE 
QWLNGKVDAFCGGS I VNEKWI VTAAHCVETGVKITWAGEHNI EETEHTEQKRNV'I RII PHHNYNAAI NKYNHD.I ALLE 
QWLNGKVDAFCGGSIVNEKWIVTAAHCVETGV^ 

QWLNGKVDAFCGGS I VNEKWIVTAAHCV^TGVKITWAGEHNI EETEHTE Q KRNV I RII PHHNYNAAI NKYNHDIAIjLE 

qwlngkvdafcggsivnekwivtaahcvetgvkitwagehniee 

qwlngkvdafcggsivnekwivtaahcvetgvkitvvagehnieetehteqkrnviriiphhnynaainkynhdialle 
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ldeplvlnsyvtpici^key;tnielkfgs 
ldeplvlnsyvtpicl|udk^ytn^ 

LDE PLVLNS YV,T P I G I AD KEY! N I F £ i ; «3 ' •pKKGRSAlVlqyLRVPLVD^TCLRS^ 

LDEPLVLNSYVT PICIAi TNIFL S SGSfGP f'hKGRSAL VLQYLR^ I Y NNMF C AG FH 

LDE PLVLNS YVT PI G I^KEY^N]^^^^ I YNNMF CAG FH 

LDE PLVLNS YVTP t C j AD KE YTNI Fll KFGSG TVSGWGRVFh'kGRS ALVLQYLRv'pLVDRATC LRSTKFT I YNNMF CAGBh 



EGGRDSCQGDSgGPHVTEyEGTSFLTGITS.WGEECAMKGKYGIYTKVSRYVNWIK 
EGGRDSCQGPS6GPHv|EyEGTSFLT5;i.I SWGEECAMKG >^XG I Y TiWS£YV*WI KEKTKLT 
E G G RD S C Q'G D S GG P KVT E VEG!T $ F,Lt(g 1*1 S WGjjE ff^IKG KY<j I Y/T^5R*Y.VNW I KE KT KLT 
EGGRDSCQGD\gGPHVTF * _ - \ \ r^Y}/NWi;KEKTKLT 

EGGRDSCQGPSGGPHVTEVEGTS FLTG I ESWG5 B« 7 MX i KYGI YTKVSRYWVilKEKTKLT 
EG^RDS CQGPSGGPHVTEv'egTS FLTG II SVJGE EC AMKGKYG I YTKVS R YVNWI KE KTKLT 



N0V3 

P00740 

CAA00205 

Q95ND7 

Q14316 

CAA01607 



N0V3 

P00740 

CAA00205 

Q95ND7 

Q14316 

CAA01607 



BLAST analysis was performed on sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. Patp 
results include those listed in Table 3E. 



Table 3E. Patp BLASTP Analysis for NOV3 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAP50311 


Sequence of human 
factor IX, encoded by 
DNA FIX - Homo sapiens 


461 


264/264 
(100%) 


264/264 
(100%) 


1.6e-219 


patp:AAP50302 


Sequence of human 
factor IX - Homo 
sapiens 


461 


264/264 
(100%) 


264/264 
(100%) 


1.6e-219 


patp:AAY97295 


Human clotting factor 
IX - Homo sapiens 


461 


264/264 
(100%) 


264/264 
(100%) 


1.6e-219 


patp:AAB60281 


Human factor IX (hFIX) 
protein - Homo sapiens 


461 


264/264 
(100%) 


264/264 
(100%) 


1.6e-219 


patp:AAP50019 


Sequence of human 
factor IX - Homo 
sapiens 


461 


263/264 
(99%) 


263/264 
(99%) 


l.le-218 



Table 3F lists the domain description from DOMAIN analysis results against NOV3. 



Table 3F. Domain Analysis of NOV3 


PSSMs producing significant alignments: 


Score (bits) 


Evalue 


gla 
EGF 
EB 

trypsin 


77.4 
32.7 
-14.5 
313.9 


2.9e~19 
8.5e-06 
5.4 

7.1e-99 


Alignments of top-scoring domains; 

gla: domain 1 of 1, from 52 to 93: score 77.4, E=2.9e-19 

(SEQ ID NO: 97) leelrkgnlerEcleEvCeleeArEif edtegtqef wrkYyd 


<-* 


III+++IIIIIIIIII + I++IIIII + II + II + I + III++M 
NOV3 (SEQ ID NO: 344) 52 
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LEEFVQGNLERECLEEKCSFEEAREVFENTERTTEFWKQYVD 93 

EGF: domain 1 of 1, from 97 to 128: score 32.7, E = 8.5e-06 
(SEQ ID NO: 98) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC<- 

I +1 I l + l I I I + + + l I I 

i + I |+| 

N0 V3 (SEQ ID N0:345) 97 CESN- PCLNGGSCKDDIN SYECWCPFG 

FEGKNC 12 8 

EB: domain 1 of 1, from 79 to 128: score -14.5, E = 5.4 

(SEQ ID NO:99) CpsgqVevnGeCvkkvaiGetGClaseQCpgrwpGSqCidgm C 

+| + | +|+ |++ |+++ 

| ++ | | | +++ +| 

N0 V3 (SEQ ID NO:346) 79 ENTERTTEFWKQYVDGDQ - CESNP - CLN 

GGSCKDDInsyeC 117 

qCpeGf t avnGvC< - * 

MM + +1 
118 WCPFGF- -EGKNC 128 

trypsin: domain 1 of 1, from 160 to 387: score 313.9, E = 7.1e-99 
(SEQ ID NO- 100) IvGGreaqpgsf gsPwqvslqvrsgggsrkhf CGGsLisenwVLTAA 

+ 1 I + I 1 + 1 I I I I 1+ + 

III M+++M++IM 

NO V3 (SEQ ID NO:347) 1 6 0 WGGEDAKPGQF - - PWQWLNGKV 

DAF CGGS I VNE KW I VTAA 199 

HCvsgaasapassvrVSlsvrlGehnlsltegteqkfdvkktiivHpnyn 

|||+ + + ++ | ++ |||| +++ || | M I++I + ll+l Ml 
200 HCVET - - GVK ITV VAGEHNIEETEHTEQKRNVIR- IIPHHNYN 23 9 

pdtldngaYdnDiALlkLkspgvtlgdtvrpicLps . . .assdlpvGttc 

+ ~ I + 1 I I I I + I++I ' + + Ml+ + + + + ++ l + I + + 

240 AAINK - - - YNHD I ALLELDE P - LVLNS YVTP I C I ADkeyTN I FLKFG - SG 284 

tvsGwGrrptknlg . lsdtLqevwpwsretCrsayeyggtdDkvef vt 

+11 M M +++ + l l ++ I I ++ ++ I ++ 
285 YVSGWGR- -VFHKGrSALVLQYLRVPLVDRATCLRS - -TKFT IY 324 

dnmiCagal . ggkdaCqGDSGGPLvcsdgnrdgrwelvGivSwGsygCar 

+ 11 + 111+ +M + I + MIMIM + I++ l + +I + II + MI + M 

325 NNMFCAGFHeGGRDSCQGDSGGPHVTEVE GTSFLTGIISWG-EECAM 370 

gnkPGvy t rVs sy 1 dW I < - * 

++I + I + II + M + I++M 

371 KGKYGIYTKVSRYVNWI 3 87 



The Coagulation Factor IX Precursor disclosed in this invention is expressed in at least the 
following tissues: Adrenal Gland/Suprarenal gland, Artery, Bone, Brain, Colon, Lung, Mammary 
gland/Breast, Pituitary Gland, Placenta, Spleen, Substantia Nigra, Testis, Thalamus, Thyroid, 
Uterus, and Whole Organism. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the compositions of the present invention will have efficacy for 
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treatment of patients suffering from: Hemophilia B and other diseases, disorders and conditions of 
the like. Additional disease indications and tissue expression for NOV3 and NOV3 variants, if 
available, are presented in the Examples. 

Hemophilia B or Christmas disease is an X-linked condition caused by absent or reduced 
levels of functional coagulation factor IX. Based upon the peptide sequence of bovine factor IX, 
Jagadeeswaran et aL (Somat Cell Mol Genet 1984;10:465-73) synthesized a 17-base pair 
oligonucleotide probe to screen a human liver cDNA library. A recombinant clone was identified 
with a 917-nucleotide insert whose sequence corresponds to 70% of the coding region of human 
factor IX. This factor IX cDNA was used to probe restriction endonuclease digested human DNA 
to identify a Taq I polymorphism associated with the genomic factor IX gene as well as to verify 
that there is a single copy of this gene per haploid genome. The factor IX cDNA was also used to 
map the locus for factor IX to a region from Xq26 to Xqter. The cloning of human factor IX 
cDNA and identification of a Taq I polymorphism and its regional localization will provide a 
means to study the molecular genetics of hemophilia B and permit linkage analysis with nearby 
loci. 

NOV4 

The NOV4 (alternatively referred to as CG55936-01) nucleic acid of 1 108 nucleotides 
(SEQ ID NO:7) encodes a novel carbonic anhydrase IV precursor-like protein and is shown in 
Table 4A. An open reading frame for the mature protein was identified beginning with a ATG 
initiation codon at nucleotides 38-40 and ending with a TGA codon at nucleotides 1046-1048. 
Putative untranslated regions upstream from the start codon and downstream from the termination 
codon are underlined in Table 4A. The start and stop codons are in bold letters. 

Table 4A. NOV4 Nucleotide Sequence (SEQ ID NO:7) 
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CGACCCCGGCTCAGAGGACTCTTTG CTGTCCCGCAAGATGCGGATGCTGCTGGCGCTCCTGGCCCTCTCCGCGGCG 
CGGCCATCGGCCAGTGCAGAGTCACACTGGTGCTACGAGGTTCAAGCCGAGTCCTCCAACTACCCCTGCTTGGTGC 
CAGTCAAGTGGGGTGGAAACTGCCAGAAGGACGGCCAGTCCCCCATCAACATCGTCACCACCAAGGCAAAGGTGGA 
CAAAAAACTGGGACGCTTCTTCTTCTCTGGCTACGATAAGAAGCAAACGTGGACTGTCCAAAATAACGGGCACTCA 
GTGATGATGTTGCTGGAGAACAAGGCCAGCATTTCTGGAGGAGGACTGCCTGCCCCATACCAGGCCAAACAGTTGC 
ACCTGCACTGGTCCGACTTGCCATATAAGGGCTCGGAGCACAGCCTCGATGGGGAGCACTTTGCCATGGAGATGCA 
CATAGTACATGAGAAAGAGAAGGGGACATCGAGGAATGTGAAAGAGGCCCAGGACCCTGAAGACGAAATTGCGGTG 
CTGGCCTTTCTGGTGGAGATCGGGAGAATGAACTGGCCACCACCACTGGCTCCCTGCAGACTTTCTCAAGACCCTT 
CCCTCCCTTTCCAGGCTGGAACCCAGGTGAACGAGGGCTTCCAGCCACTGGTGGAGGCACTGTCTAATATCCCCAA 
ACCTGAGATGAGCACTACGATGGCAGAGAGCAGCCTGTTGGACCTGCTCCCCAAGGAGGAGAAACTGAGGCACTAC 
TTCCGCTACCTGGGCTCACTCACCACACCGACCTGCGATGAGAAGGTCGTCTGGACTGTGTTCCGGGAGCCCATTC 
AGCTTCACAGAGAACAGATCCTGGCATTCTCTCAGAAGCTGTACTACGACAAGGAACAGACAGTGAGCATGAAGGA 
CAATGTCAGGCCCCTGCAGCAGCTGGGGCAGCGCACGGTGATAAAGTCCGGGGCCCCGGGTCGGCCGCTGCCCTGG 
GrrPTGPrTGrrrTGrTGGGrrCCATGCTGGCCTGCCTGCTGGCCGGCTTCCTGCGATG ATGGCTCACTTCTGCAC 
GCAGCCTCTCTGTTGCCTCAGCTCTCCAAGTTCCAGGCTTCCGG 



The N0V4 of the invention maps to chromosomes 17. 

In a search of sequence databases, it was found, for example, that the NOV4 nucleic acid 
sequence of this invention has 586 of 608 bases (96%) identical to a gb.GENBANK- 
ID:HUMCAIVA|acc:M83670.1 mRNA from Homo sapiens (Human carbonic anhydrase IV 
mRNA, complete cds). 

The NOV4 polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 is 336 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 4B. The SignalP, 
Psort and/or Hydropathy results predict that NOV4 has a signal peptide and is likely to be 
localized in the plasma membrane with a certainty of 0.91 90. In alternative embodiments, a 
NOV4 polypeptide is located to the lysosome membrane with a certainty of 0.2000, the 
endoplasmic reticulum membrane with a certainty of 0.1000, or the endoplasmic reticulum lumen 
with a certainty of 0. 1 000. The SignalP predicts a likely cleavage site for a NOV4 peptide is 
between amino acid positions 19 and 20, i.e. at the dash in the sequence ASA-ES. 



Table 4B. Encoded NOV4 Protein Sequence (SEQ ID NQ:8) 

MRMLLALLALSAARPSASAESHWCYEV 

DKKQTWWQNNGHSVMMLLENKASISGGGLPAPYQAKQLHLHWSDLPYKGSEHSLDGEHFAMEMHIVHEKEKGTS 
RWKEAQDPEDEIAVLAFLVEIGRMNWPPPIAPCRLSQDPSLPFQAGTQWEGFQPLVEALSNIPKPEMSTTMAE 
SSLLDLLPKEEKLRHYFRYLGSLTTPTCDEKVWTVF^ 

GQRTVIKSGAPGRPLPWALPAIiLGPMIACLLAGFLR 



The full amino acid sequence of the disclosed protein of the invention has 1 72 of 1 73 
amino acid residues (99%) identical to, and 172 of 173 amino acid residues (99%) similar to, the 
312 amino acid residue ptnr:SWISSNEW-ACC:P22748 protein from Homo sapiens (Human) 
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(CARBONIC ANHYDRASE IV PRECURSOR (EC 4.2.1.1) (CARBONATE DEHYDRATASE 
IV) (CA-IV)). 

The amino acid sequence of NOV4 has high homology to other proteins as shown in Table 



4C. 



Table 4C. NOV4 BLASTP Results 




Gene Index/ 
Identifier 


Protein/Organism 


Length 
of 

aa 


Identity 

(%) 


Positives (%) 


Expect 
Value 


P22748 


Carbonic 
anhydrase IV precursor 
(EC 4.2.1.1) (Carbonate 
dehydratase IV) (CA-IV) 
- HotTio sapiens 


312 


172/173 
(99%) 


172/173 
(99%) 


7.2e-167 


Q95323 


Carbonic anhydrase IV 
precursor (EC 4.2.1.1) 
(Carbonate dehydratase 
IV) (CA-IV) - Bos 
taurus (Bovine) 


312 


125/203 
(61%) 


144/203 
(70%) 


3 .4e-113 


P48283 


Carbonic anhydrase IV 
precursor (EC 4.2.1.1) 

(Carbonate dehydratase 
IV) (CA-IV) - 
Oryctolagus cuniculus 

(Rabbit) 


308 


119/176 
(67%) 


135/176 
(76%) 


4.5e-107 


P48284 


Carbonic anhydrase IV 
precursor (EC 4.2.1.1) 
(Carbonate dehydratase 
IV) (CA-IV) - Rattus 
norvegicus (Rat) 


309 


96/173 
(55%) 


126/173 
(72%) 


3 .0e-93 


Q64444 


Carbonic anhydrase IV 
precursor (EC 4.2.1.1) 
(Carbonate dehydratase 
IV) (CA-IV) - Mus 
musculus (Mouse) 


305 


94/173 
(54%) 


120/173 
(69%) 


1.3e-88 



A multiple sequence alignment is given in Table 4D in a ClustalW analysis comparing 
NOV4 with related protein sequences disclosed in Table 4C. 



TABLE 4D. CLUSTALW ANALYSIS OF NOV4 



1. SEQIDNO.: 8 NOV4 

2. SEQIDNO.: 101 P22748 

3. SEQIDNO.: 102 Q95323 



4. SEQIDNO.: 103 P48283 

5. SEQIDNO.: 104 P48284 

6. SEQIDNO.: 105 Q64444 



10 20 30 40 50 60 

. . ... | ... . | .... | . . | .... | .... | .... | • ^ I I I 

NOV4 BpflMBBBfe^ 60 

40 



P22748 
Q95323 
P48283 
P48284 
Q64444 



NOV4 

P22748 

Q95323 

P48283 

P48284 

Q64444 




130 



140 



150 



160 



NOV4 LPYJ 

P22748 LPYp 

Q95323 AMDR 

P48283 ELM 
P48284 
Q64444 



ES 
GN 



pSEHSpDGEHFAMEMHIvVHlKE 
GSEHS^GEjgg|^|^^%S|f 

GSEHsBtoGE^A: ie;^hjvh1|e 
§|g s ehs^dg|hfM^2^5PT 



170 180 



igRMNWPPP 180 
S 173 




NOV4 

P22748 

Q95323 

P48283 

P48284 

Q64444 




NOV4 

P22748 

Q95323 

P48283 

P48284 

Q64444 



250 



260 



270 



280 



290 



300 




310 



320 



330 



NOV4 

P22748 

Q95323 

P48283 

P48284 

Q64444 




Additional BLAST results are shown in Table 4E. 

Table 4E. Patp BLASTP Analysis for NOV4 
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Sequences 
producing High- 
s coring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAB59591 


Human carbonic 
anhydrase isoform 


268 


154/155 
(99%) 


154/155 
(99%) 


1.3e-143 


patp:AAB54035 


Human pancreatic 
cancer antigen protein 
sequence 


198 


133/154 
(86%) 


135/154 
(87%) 


3.8e-69 


patp:AAR9l952 


Lung cancer specific 
antigen HCAVIII 
truncated protein 


270 


50/126 
(39%) 


73/126 
(57%) 


2.8e-32 


patp:AAR91953 


Lung cancer specific 
antigen HCAVIII 
truncated protein, 


274 


50/126 
(39%) 


73/126 
(57%) 


2.8e-32 


patp:AAR91950 


Lung cancer specific 
antigen HCAVIII pre- 
protein 


3 54 


59/174 
(33%) 


90/174 
(51%) 


l.le-30 



Domain results for NOV4 were collected from the Pfam database, and then identified by 
the Interpro domain accession number; The results are listed in Table 4F with the statistics and 
domain description. These results indicate that the NOV4 polypeptide has properties similar to 
those of other proteins known to contain these domains. 



TABLE 4F. DOMAIN ANALYSIS OF NOV4 


PSSMs Producing Significant Alignments 


Score 
(bits) 


E 
Value 


carb_anhydrase : domain 1 of 2, from 23 to 176 


294.4 


1.4e-84 


(SEQ ID NO: 106) WgYgehngpehsnnahvlWhklyPiAnGGnCqGerQSPInlqtkeak 

| + | ++++++++ 

+++++ | +++ | | + | ++++ | | | | + | ++++++ 

NOV4 (SEQ ID NO: 348) WCYEVQAESSN 

YPCLVPVKWGGNCQKDRQSPINIVTTKAK 


yDPsLkpLslSYdaatakef eivNnGHsf qVeFdDsddksvlsGGPLpaG 
+ | ++ | +++++ | +++++++ ++++|+||++++ +++ +++++||+|++ 
NOV4 VDKiaGRFFFSGYDKKQT-WTVQNNGHSVMMLLEN- - -KASISGGGLPA- 




hpYRLkQf HFHWGGAssddqGSEHTVDGkkYaaELHLVHWNs . tKYgsyk 
+ | +++ | + | + | | + +++++ | | | | ++ | | +++++ | + | + | | +++++++++++ 
NOV4 - PYQAKQLHLHWS - - DLPYKGSEHSLDGEHFAMEMHI VHEKEkGTSRNVK 




e Avs kpDGLAVl GvFl k vGdyqen 
+ | ++++ | ++ | | +++++++ | + + 
NOV4 EAQDPEDE I AVLAFLVE I G - -RMN 






carb_anhydrase : domain 2 of 2, from 195 to 309 


207.5 


2.1e-58 
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(SEQ ID NO: 107) kvGdyqenpglqkwDaLssIktKGksatf tnFDPstLLPse . klrD 

++ | +++++++++++++ | ++ | ++++++++++++++ 

+||| +++++++ 

NOV4 (SEQ ID NO: 349) Q AG- 

TQVNEGFQPLVEALSNI PKPEMSTTMAES SLLDLLPKEeKLRH 

YWTYpGSLTTPPLtEsVtWiVlkepIsvSseQllkFRsLlfnaegeeevp 

I ++ I + I I I I I I +++ I + I + I + I ++++ I +++++ | +++ | ++++++++ +++++ 
N0V4 YFRYLGSLTTPTCDEKWWTVFREPIQLHREQILAFSQKLYYDK- EQTVS 

GCdGimvdNyRPtQPLkgRWrASF 
+++I+I 

NOV4 MKDNVRPLQQLGQRTVIKSG 



The carbonic anhydrase disclosed in this invention is expressed in at least the following 
tissues: bone, brain, colon, kidney, lung, pancreas, parathyroid gland, peripheral blood, prostate, 
substantia nigra, and thalamus. This information was derived by determining the tissue sources of 
the sequences that were included in the invention including but not limited to SeqCalling sources, 
Public EST sources, Literature sources, and/or RACE sources. 

The protein similarity information, expression pattern, and map location for the NOV4 protein and 
nucleic acid disclosed herein suggest that this protein may have important structural and/or 
physiological functions characteristic of the carbonic anhydrases family. Therefore, the NOV4 
nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic 
applications and as a research tool. For example, the compositions of the present invention will 
have efficacy for treatment of patients suffering from: renal abnormalities, C02 and HC03- 
homeostasis in brain and other diseases, disorders and conditions of the like. 
The novel NOV4 nucleic acids and polypeptides of the invention, or fragments thereof, are useful 
in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein are to 
be assessed. These materials are further useful in the generation of antibodies that bind 
immunospecifically to the novel substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known to one ordinarily 
skilled in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. 

The disclosed NOV4 protein of the invention has multiple hydrophilic regions, each of 
which can be used as an immunogen. The NOV4 protein also has value in the development of a 
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powerful assay system for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

Carbonic anhydrases form a large family of genes encoding zinc metalloenzymes of great 
physiologic importance. As catalysts of the reversible hydration of carbon dioxide, these enzymes 
participate in a variety of biologic processes, including respiration, calcification, acid-base 
balance, bone resorption, and the formation of aqueous humor, cerebrospinal fluid, saliva, and 
gastric acid. Thus, it is likely that the NOV4 protein of the invention is accessible to a diagnostic 
probe and for the various therapeutic applications described herein. 

NOV5 

The NOV5 nucleic acid of 1806 nucleotides (SEQ ID NO:9) (alternatively referred to as 
CG55784-01) encodes a novel neural cell adhesion molecule-like protein and is shown in Table 
5A. An open reading frame for the mature protein was identified beginning with an AAC 
initiation codon at nucleotides 1-3 and ending with a TAA codon at nucleotides 1645-1647. 
Putative untranslated regions downstream from the termination codon are underlined in Table 5 A. 
The start and stop codons are in bold letters. 

Table 5A. NOV5 Nucleotide Sequence (SEQ ID NO:9) 
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AACAAAGCCATCCCCGGAGGAAAGGAGACGTCGGTCACCATTGACATCCAGCACCCTCCACTGGTCAACCTCTCGG 
TGGAGCCACAGCCAGTGCTGGAGGACAACGTCGTCACTTTCCACTGCTCTGCAAAGGCCAACCGAGCTGTCACCCA 
GTACAGGTGGGCCAAGCGGGGCCAGATCATCAAGGAGGCATCTGGAGAGGTGTACAGGACCACAGTGGACTACACG 
TACTTCTCAGAGCCCGTCTCCTGTGAGGTGACCAAAGCCCTGGGCAGCACCAACCTCAGCCGCACGGTTGACGTCT 
ACTTTGGGCCCCGGATGACCACAGAACCCCAATCCTTGCTCGTGGATCTGGGCTCTGATGCCATCTTAAGCTGCGC 
CTGGACCGGCAACCCATCCCTGACCATCGTCTGGATGAAGCGGGGCTCCGGAGTGGTCCTGAGCAATGAGAAGACC 
CTGACCCTCAAATCCGTGCGCCAGGAGGACGCGGGCAAGTACGTGTGCCGGGCTGTGGTGCCGCGTGTGGGAGCCG 
GGGAGAGAGAGGTGACCCTGACCGTCAATGGACCCCCCATCATCTCCAGCACCCAGACCCAGGACGCCCTGCACGG 
CGAGAAGGGCCAGATCAAGTGCTTCATCCGGAGCACGCCGCCGCCGGACCGCATCGCCTGGTCCTGGAAGGAGAAC 
GTTCTGGAGTCGGGCACATCGGGGCGCTATACGGTGGAGACCATCAGCACCGAGGAGGGCGTCATCTCCACCCTGA 
CCATCAGCAACATCGTGCGGGCCGACTTCCAGACCATCTACAACTGCACGGCCTGGAACAGCTTCGGCTCCGACAC 
TGAGATCATCCGGCTCAAGGAGCAAGGTTCGGAAATGAAGTCGGGAGCCGGGCTGGAAGCAGAGTCTGTGCCGATG 
GGCGTCATCATTGGGGTGGCCGTAGGAGCTGGTGTGGCCTTCCTCGTCCTTATGGCAACCATCGTGGCGTTCTGCT 
GTGCGCGTTCCCAGAGAAATCTCAAAGGTGTTGTGTCAGCCAAAAATGATATCCGAGTGGAAATTGTCCACAAGGA 
ACCAGCCTCTGGTCGGGAGGGTGAGGAGCACTCCACCATCAAGCAGCTGATGATGGACCGGGGTGAATTCCAGCAA 
GACTCAGTCCTGAAACAGCTGGAGGTCCTCAAAGAAGAGGAGAAAGAGTTTCAGAACCTGAAGGACCCCACCAATG 
GCTACTACAGCGTCAACACCTTCAAAGAGCACCACTCAACCCCGACCATCTCCCTCTCCAGCTGCCAGCCCGACCT 
GCGTCCTGCGGGCAAGCAGCGTGTGCCCACAGGCATGTCCTTCACCAACATCTACAGCACCCTGAGCGGCCAGGGC 
CGCCTCTACGACTACGGGCAGCGGTTTGTGCTGGGCATGGGCAGCTCGTCCATCGAGCTTTGTGAGCGGGAGTTCG 
AGAGAGGCTCCCTCAGCGACAGCAGCTCCTTCCTGGACACGCAGTGTGACAGCAGCGTCAGCAGCAGCGGCAAGCA 
GGATGGCTATGTGCAGTTCGACAAGGCCAGCAAGGCTTCTGCTTCCTCCTCCCACCACTCCCAGTCCTCGTCCCAG 
AACTCTGACCCCAGTCGACCCCTGCAGCGGCGGATGCAGACTCACGTCTA AGGATCACACACCGCGGGTGGGGACG 
GGCCAGGGAAGAGGTCAGGGCACGTTCTGGTTGTCCAGGGACTGTGGGGTACTTTACAGAGGACACCAGAATGGCC 
CACTTCCAGGACAGCCTCCCAGCGCCTCTGCCACTGCCTTCCTTCGAAGCTCTGATCA : 



The NOV5 of the invention maps to chromosome 11. 

In a search of sequence databases, it was found, for example, that the NOV5 nucleic acid 
sequence of this invention has 564 of 919 bases (61%) identical to a gb:GENBANK- 
ID:AK022708|acc:AK022708.1 mRNA from Homo sapiens (Homo sapiens cDNA FLJ12646 fis, 
clone NT2RM4001987, weakly similar to NEURAL CELL ADHESION MOLECULE 1, LARGE 
ISOFORM PRECURSOR). 

The NOV5 polypeptide (SEQ ID NO: 10) encoded by SEQ ID NO:9 is 548 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 5B. The SignalP, 
Psort and/or Hydropathy results predict that NOV5 has no known signal peptide and is likely to be 
localized in the plasma membrane with a certainty of 0.7000. In alternative embodiments, a 
NOV5 polypeptide is located to the endoplasmic reticulum membrane with a certainty of 0.2000, 
or the mitochondrial inner membrane with a certainty of 0. 1 000. 



Table 5B. Encoded NOV5 Protein Sequence (SEQ ID NO:10) 

NKAIPGGKETSVTIDIQHPPLVNLSVEPQPVLEDNV^ 

TYFSEPVSCEVTKALGSTNLSRTVDVYFGPRMTTEPQSLLVDLGSDAILSCAWTGNPSLTIVWMKRGSGWLSNE 
KTLTLKSWQEDAGKYVCRAWPRVGAGEREVTLTVNGPPIISSTQTQHALHGEKGQIKCFIRSTPPPDRIAWSW 
KENVLESGTSGRYTVETISTEEGVISTLTISNIVRADFQTIYNCTAWNSFGSDTEIIRLKEQGSEMKSGAGLEAE 
S VPMAVI IGVAVGAGVAFLVLMATI VAFCCARSQRNLKGVVS AKlsTDIRVE I VHKE PASGREGEEHST I KQLMMDR 
GEFQQDSVLKQLEVLKEEEKEFQNLKDPTNGYYSVNTFKEHHSTPTISLSSCQPDLRPAGKQRVPTGMSFTNIYS 
TL SGQGRLYDYGQRFVLGMGS S S I ELCERE FQRGS hSDS S S FLDTQCDS S VS S SGKQDG YVQFDKASKAS AS S SH 
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| HSQSSSQNSDPSRPLQRRMQTHV — — ■ — > 1 

The full amino acid sequence of the disclosed protein of the invention has 244 of 570 
amino acid residues (42%) identical to, and 334 of 570 amino acid residues (58%) similar to, the 
571 amino acid residue ptnr:TREMBLNEW-ACC:BAB 141 92 protein from Homo sapiens 
(Human) (CDNA FLJ12646 FIS, CLONE NT2RM4001987, WEAKLY SIMILAR TO NEURAL 
CELL ADHESION MOLECULE 1, LARGE ISOFORM PRECURSOR). 

The amino acid sequence of NOV5 has high homology to other proteins as shown in Table 



.; sc. 



Table 5C. NOV5 BLASTP Results 




Gene Index/ 
Identifier 


Protein/Organism 


Length 
of 
aa 


Identity 

(%) 


Positives (%) 


Expect 
Value 


Q96JG0 


KIAA1867 PROTEIN 
- Homo sapiens (Human) 


779 


546/548 
(99%) 


546/548 
(99%) 


1.6e-292 


Q9H9N1 


NT2RM4 001987 PROTEIN - 
Homo sapiens (Human) 


571 


244/570 
(42%) 


334/570 
(58%) 


5.3e-104 


Q96J84 


NEPH1 - Homo sapiens 
(Human) 


605 


198/386 
(51%) 


256/386 
(66%) 


9.2e-100 


Q9NVA5 


NT2RP4001372 PROTEIN - 
Homo sapiens (Human) 


410 


169/410 
(41%) 


236/410 
(57%) 


4.2e-63 


Q923L4 


NEPH1 - Mus musculus 
(Mouse) 


392 


90/166 
(54%) 


113/166 
(68%) 


2 .4e-46 



A multiple sequence alignment is given in Table 5D in a ClustalW analysis comparing 
NOV5 with related protein sequences disclosed in Table 5C. 



TABLE 5E. CLUSTALW ANALYSIS OF NOV5 



1. SEQ ID NO.: 10 NOV5 4. SEQ ID NO.: 1 10 Q96J84 

2 SEQ ID NO.: 108 Q96JG0 5. SEQ ID NO.: 1 1 1 Q9NVA5 

3 SEQ ID NO.: 109 Q9H9N1 6. SEQ ID NO.: 112 Q923L4 



10 20 30 40 50 60 




N0V5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



N0V5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



N0V5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



N0V5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



N0V5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



NOV5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 



VSGQPWLLCAIPEYDGFVLWIKDGLALGVGRDLSSYPQYLVVGNHLSGEHHLKILRAEL 120 



1 
1 



130 



140 



150 



160 



170 



180 



|....| 



QDDAVYECQAIQAAIRSRPARLTVLVPPDDPVI LGGPVI S LRAGDPLNLTCHADNAKPAA 180 



1 
1 
1 



190 



200 



210 
|....|....| 



220 



240 



230 

|....|....|....| 

NKAIPGGKE 9 

S I I WLRKGE V I NGAT YS KTLLRDGKRE S I VSTLFI SPGDVENGQS I VCRATNKAI PGGKE 24 0 

MNEAIPSGKE 10 

1 



1 
1 



250 



260 



270 



280 



290 



300 



I 



I 



I 



T S VT I D I QHP PLVNL S VE PQ P VLEDNWTFHC S AKANP AVTQ YRWAKRGQ 1 1 KE AS GE VY 69 
T S VT I D I QHPPLVNLS VEPQPVLEDNWTFHC S AKANPAVTQYRWAKRGQ 1 1 KEAS GEVY 300 
TS IELDVHHPPTVTLS IEPQTVQEGERVVFTCQATANPEILGYRWAKGGFLIEDAHESRY 70 
1 



350 



360 



310 320 330 340 

RTTVDYTYFSEPVSCEVTKALGSTNLSRTVDVYFGPRMTTEPQSLLVDLGSDAILSCAWT 12 9 
RTTVDYTYFSEPVSCEVTNALGSTNLSRTVDVYFGPRMTTEPQSLLVDLGSDAIFSCAWT 360 
ETNVDYSFFTEPVSCEVHNKVGSTNVSTLVNVHFAPRIVVDPKPTTTDIGSDVTLTCVWV 130 



370 



380 



390 



400 



410 



420 



GNPSLTIVWMK RGSGX/gg|EKT 

GNPSLTIVWMK RGSGVjjglgEKT 

GNPPLTLTWTKKDSNMGPRPPGSPPEAALSAQMgJJjSN( 
mBsBlVWILTI v DTFS] 

ydtessNi 




Q923L4 MWAPH^gYLIFiTBALALPGTQT^QEPADQ 34 
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NOV5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



NOV5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 




490 



510 




500 
■ I- 

IsEivf! 

IVR 
lEj 

|RRAKLTBfiI PPE 

ae\~ 

^RAKLTglilPPEj 



520 



530 




540 
••I 

SEM 291 

jBflIRg§E|GSEM 522 

302.:' 

PHN-jjjTCR 144 

-||L§ 141^ 

YN-BtC# 148 



550 



560 



570 



nov5 ksgag: 
q96jg0 ksgagl 

Q9H9N1 
Q96J84 
Q9NVA5 
Q923L4 




I 



610 



V7#S^AFBSLMATlffi 
WkflLMA' 

gS^LLgt : FFFI. 

igaJJaste^kdgkJ 

.siLLp^FFFIApFiaL- 
QQEGAQTSTEBIiKDG: 
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FRD t TQQEG 




NOV5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



NOV5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



NOV5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



620 

■|..... 

iGREpg H|«QpMMDRGE 

SGREgEg HST I KQllMMDRGE 

" ^STATRVMKAIY. ~ 

IELDVHHPPTVT 
BVSTATRVgKAIYS] 
LDVHHPPTfT" 




DDT7 




650 



660 



|_ _ -jjjEVLKEEEKgFQNli 4 00" 

iQ HeVLKEEEK|FQNI, 631 

1 fflRSDTIEiTR a EYEp 412 . 

'iGlRWFTgQATANPjILGY 2 55 

TllTgiEYEl 251 

VIFTHQATANPjaiLGY 259 



670 



680 



690 



700 



720 




sc|pd§rpagkq 
|sc|pd|rpagkq 

PARFDG 
SCE" 
PARFD* 

SC. 




IGQGRLHD 460. 
£;:GQGRlHd 691 

468 

VH 305 

0S 307 

VH 3 09' 



730 



740 




I 



760 
..|.. 



750 

[GS| Il|gCEREF^GHLS| 

:gss si elcerefqrgHlsd 

" ~ " ~ "1s|l||e^yekfnshpfp< 

■TCVJWV 

|L^E|YEKFNSHPFP( 
TCVgV 



ppgp|ajp 

iPPGPpAP. 





790 



800 



810 



|....| 



820 



48 



830 



840 



NOV5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



NOV5 

Q96JG0 

Q9H9N1 

Q96J84 

Q9NVA5 

Q923L4 



NOV5 



SGKQri 
SGKQD( 

/LSNSNQLLL 



HtpL _ 

|LS|SN|LLL 




SQNgqPSRPLQR 542 

|SQN§D]PS||PLQR 773 

»YGQRFq| 565 

ICRAIVPRIGVAEREVPLYVNGPPIIS^Av|yAVR 405 

gHgDYGQRFQ| 404 

GpScLGlpWLS 386 



850 
..|.. 



860 



870 



880 



900 



GDGG KVE CFIGSTPPPDRI AWAWKENFLE VGTLE 




890 

|....|.,..|....| 

_ 548 

779 

571 

IRTNS GS GVLS TLT I NNVME AD 465 

410 

iFM 3 92 



910 



920 



930 



I 



I -...-I 



940 



I 



950 



960 



548 



Q96JG0 779 

Q9H9N1 571 

Q96J84 FQTHYNCTAWNSFGPGTAIIQLEEREVLPVGIIAGATIGASILLIFFFIALVFFLYRRRK 525 

Q9NVA5 " 

Q923L4 " '-- 



410 
392 



970 



980 



990 



1000 



1010 



1020 



I 



I 



NOV5 



548 



Q96JG0 779 

Q9H9N1 5V1 

Q96J84 G S RKDVTLRKLD I KVETVNRE PLTMH SDREDDTAS VS T ATRVMKAI YS S FKDDVDLKQDL 585 

Q9NVA5 " " 

Q923L4 



410 

392 



1030 104 0 

...,|....|....|....|- 

NOV5 54 8 

Q96JG0 779 

Q9H9N1 571 

Q96J84 RCDTIERPRIRGRLNTSYSD 605 

Q9NVA5 410 

Q923L4 392 



Additional BLAST results are shown in Table 5E. 



Table 5E. Patp BLASTP Analysis for NOV5 


Sequences 
producing High- 
s coring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAU12278 


Human PRO4 502 
polypeptide sequence 


245 


245/245 
(100%) 


245/245 
(100%) 


8.6e-127 


patp:AAB3 7996 


Human secreted protein 
encoded by gene 13 
clone HIBEU15 


257 


238/258 
(92%) 


238/258 
(92%) 


5.4e-118 
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patp:AAE07070 


Human gene 20 encoded 
secreted protein 
HDTJG33 


712 


244/570 
(42%) 


73/126 
(57%) 


4 .le-104 


patp:AAB94206 


Human protein sequence 


571 


244/570 
(42%) 


334/570 
(58%) 


4 ; le-104 


patp:AAU17986 


Human immunoglobulin 
polypeptide 


550 


187/371 
(50%) 


242/371 
(65%) 


2.3e-94 



Domain results for NOV5 were collected from the Pfam database, and then identified by 
the Interpro domain accession number. The results are listed in Table 5F with the statistics and 
domain description. These results indicate that the NOV5 polypeptide has properties similar to 
those of other proteins known to contain these domains. 



TABLE 5F. DOMAIN ANALYSIS OF NOV5 


PSSMs Producing Significant Alignments 


Score E Value 
(bits) 


Immunoglobulin (Ig) : domain 2 of 3, from 119 to 170 


33.6 7.5e-09 


(SEQ ID NO: 113) GesvtLtCsvsgf gpp . p - vtWlrngk lslti . svtpeDs 

| +++ |+| + ++++ ++ | + + + 


+++ ++++++++++ |+ 

NOV5 (SEO ID NO: 350) GSDAILSCAWT- - 
GNP s Lit I VWMKRGSg vvl sneKTLTLkS VRQEDA 




gGtYtCw 
1 1 I++ 




| -GKYVCRA 





The neural cell adhesion molecule disclosed in this invention is expressed in at least the 
following tissues: amygdala, brain, placenta, spinal chord. In addition, the sequence is predicted 
to be expressed in the following tissues because of the expression pattern of (GENB ANK-ID : 
gb:GENBANK-ID:AK022708|acc:AK022708.1) a closely related Homo sapiens cDNA FLJ12646 
fis, clone NT2RM4001987, weakly similar to NEURAL CELL ADHESION MOLECULE 1, 
LARGE ISOFORM PRECURSOR homolog in species Homo sapiens: kidney. 

The protein similarity information, expression pattern, and map location for the NOV5 
protein and nucleic acid disclosed herein suggest that this protein may have important structural 
and/or physiological functions characteristic of the cell adhesion molecule family. Therefore, the 
NOV5 nucleic acids and proteins of the invention are useful in potential diagnostic and 
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therapeutic applications and as a research tool. For example, the compositions of the present 
invention will have efficacy for treatment of patients suffering from: Von Hippel-Lindau (VHL) 
syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, ataxia- 
telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain, neuroprotection, 
fertility, diabetes, autoimmune disease, renal artery stenosis, interstitial nephritis, 
glomerulonephritis, polycystic kidney disease, systemic lupus erythematosus, renal tubular 
acidosis, IgA nephropathy, hypercalcemia, and other diseases, disorders and conditions of the 
like. 

The novel NOV5 nucleic acids and polypeptides of the invention, or fragments thereof, are 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed. These materials are further useful in the generation of antibodies that bind 
immunospecifically to the novel substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known to one ordinarily 
skilled in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. 

The disclosed NOV5 protein of the invention has multiple hydrophilic regions, each of 
which can be used as an immunogen. The NOV5 protein also has value in the development of a 
powerful assay system for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

Neural cell adhesion molecules (NCAM) are members of the cell adhesion molecule 
family with homology to the immunoglobulin protein superfamily. They play critical roles in 
neuronal outgrowth, differentiation and development, as well as oligodendrocyte maturation and 
myelination, probably by modulating cell-cell interactions. NCAMs can also reorganize the extra- 
cellular space and cause disturbances that drive the development of brain pathology in conditions 
such as Alzheimer's disease and multiple sclerosis. Disease-causing mutations and gene knock- 
out studies further substantiat that neural cell adhesion molecules are required for axon guidance, 
brain plasticity, long term potentiation, learning and neuron regeneration. Therefore, these 
proteins are essential for brain function and may be used as therapeutic targets in that context. 
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NOV6 



The N0V6 nucleic acid (SEQ ID NO:l 1) (alternatively referred to as CG55916-01) of 
2405 nucleotides encodes a novel phospholipase C delta-like protein and is shown in Table 6A. 
An open reading frame for the mature protein was identified beginning with a ATG initiation 
codon at nucleotides 153-155 and ending with a TGA codon at nucleotides 2361-2363. Putative 
untranslated regions upstream from the start codon and downstream from the termination codon 
are underlined in Table 6A. The start and stop codons are in bold letters. 



Ta ble 6A. NOV6 Nucleotide Sequence (SEQ ID NO: 11) 

nCGGCCGCTG nAnncnTTG rrnrCGCCCGCCCnAGGAG CCCC CGQT GGCCG CCGAGGTC^GCCCAA m: 

rGGGGCGCCGGTrGrTCTCCCGTrCCCGCCG ACTC CCTCC GATGG CGGCACCAAGAGGCCCGGGCTGCGG 

GGGCTGAAGAAGA TGGGCCTGACGGAGGACGAGGACGTGCGCGCCATGCTGCGGGGCTCCCGGCTCCGCA- 

AGATCCGCTCGCGCACGTGGCACAAGGAGCGGCTGTACCGGCTGCAGGAGGACGGCCTGAGCGTGTGGTT 

CCAGCGGCGCATCCCGCGTGCGCCATCGCAGCACATCTTCTTCGTGCAGCACATCGAGGCGGTCCGCGAG. 

GGCCACCAGTCCGAGGGCCTGCGGCGCTTCGGGGGTGCCTTCGCGCCAGCGCGCTGCCTCACCATCGCCT 

TCAAGGGCCGCCGCAAGAACCTGGACCTGGCGGCGCCCACGGCTGAGGAAGCGCAGCGCTGGGTGCGCGG 

TCTGACCAAGCTCCGCGCGCGCCTGGACGCCATGAGCCAGCGCGAGCGGCTAGACCAATGGATCCACTCC 

TATCTGCACCGGGCTGACTCCAACCAGGACAGCAAGATGAGCTTCAAGGAGATCAAGAGCCTGCTGAGAA 

TGGTCAACGTGGACATGAACGACATGTACGCCTACCTCCTCTTCAAGGAGTGTGACCACTCCAACAACGA 

CCGTCTAGAGGGGGCTGAGATCGAGGAGTTCCTGCGGCGGCTGCTGAAGCGGCCGGAGCTGGAGGAGATC 

TTCCATCAGTACTCGGGCGAGGACCGCGTGCTGAGTGCCCCTGAGCTGCTGGAGTTCCTGGAGGACCAGG 

GCGAGGAGGGCGCCACACTGGCCCGCGCCCAGCAGCTCATTCAGACCTATGAGCTCAACGAGACAGCCCG 

TGCAGCCAAGCAGCATGAGCTGATGACACTGGATGGCTTCATGATGTACCTGTTGTCGCCGGAGGGGGCT 

GCCTTGGACAACACCCACACGTGTGTGTTCCAGGACATGAACCAGCCCCTTGCCCACTACTTGATCTCTT 

CCTCCCACAACACCTATCTGACTGACTCCCAGATCGGGGGGCCCAGCAGCACCGAGGCCTATGTTAGGGC 

CTTTGCCCAGGGATGCCGCTGCGTGGAGCTGGACTGCTGGGAGGGGCCAGGAGGGGAGCCCGTCATCTAT 

CATGGCCATACCCTCACCTCCAAGATTCTCTTCCGGGACGTGGTCCAAGCCGTGCGCGACCATGCCTTCA 

CGGTGAGCCCTTACCCTGTCATCCTATCCCTGGAGAACCACTGCGGGCTGGAGCAGCAGGCTGCCATGGC 

CCGCCACCTCTGCACCATCCTGGGGGACATGCTGGTGACACAGGCGCTGGACTCCCCAAATCCCGAGGAG 

CTGCCATCCCCAGAGCAGCTGAAGGGGCGGGTCCTGGTGAAGGGAAAGAAGTTGCCCGCTGCTCGGAGCG 

AGGATGGCCGGGCTCTGTCGGATCGGGAGGAGGAGGAGGAGGATGACGAGGAGGAAGAAGAGGAGGTGGA 

GGCTGCAGCGCAGAGGCAGATCTCCCCGGAGCTGTCGGCCCTGGCTGTGTACTGCCACGCCACCCGCCTG 

CGACCCGACACATCACCTGGAGGACTAGGAAGCAGCCAGGTGAAGAGGGGAGAGCGCTTTCCAGACAGGA 

GGAACAGGTTGTTGAAGGCCTGGGGGAACAGCTTTGTCAGGCACAATGCCCGCCAGCTGACCCGCGTGTA 

CCCGCTGGGGCTGCGGATGAACTCAGCCAACTACAGTCCCCAGGAGATGTGGAACTCGGGCTGTCAGCTG 

GTGGCCTTGAACTTCCAGACGCCAGGCTACGAGATGGACCTCAATGCCGGGCGCTTCCTAGTCAATGGGC 

AGTGTGGCTACGTCCTAAAACCTGCCTGCCTGCGGCAACCTGACTCGACCTTTGACCCCGAGTACCCAGG 

ACCTCCCAGAACCACTCTCAGCATCCAGGTGCTGACTGCACAGCAGCTGCCCAAGCTGAATGGCGAGAAG 

CCACACTCCATTGTGGACCCCCTGGTGCGCATTGAGATCCATGGGGTGCCCGCAGACTGTGCCCGGCAGG 

AGACTGACTACGTGCTCAACAATGGCTTCAACCCCCGCTGGGGGCAGACCCTGCAGTTCCAGGTGCGGGG 

TCCGGAGCTGGCACTGGTCCGGTTTGTGGTGGAAGATTATGACGCCACCTCCCCCAATGACTTTGTGGGC 

CAGTTTACACTGCCTCTTAGCAGCCTAAAGCAAGGGTACCGCCACATACACCTGCTTTCCAAGGACGGGG 

CCTCACTGTCACCAGCCACGCTCTTCATCCAAATCGGCATCCAGCGCTCCTGAGGGCCCACCTCACTCGG 

CTTGGGGTTCTGCGAGT GCCAGTCC 



The NOV6 of the invention maps to chromosomes 17. 
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In a search of sequence databases, it was found, for example, that the NOV6 nucleic acid 
sequence of this invention has 956 of 1425 bases (67%) identical to a acc:U091 17.1 mRNA from 
human (Human phospholipase C delta 1 mRNA, complete cds - Homo sapiens, 2627 bp). 

The NOV6 polypeptide (SEQ ID NO: 12) encoded by SEQ ID NO:l 1 is 736 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 6B. The SignalP, 
Psort and/or Hydropathy results predict that NOV6 has no known signal peptide and is likely to be 
localized in the mitochondrial matrix space with a certainty of 0.3600. In alternative 
embodiments, a NOV6 polypeptide is located to the microbody (peroxisome) with a certainty of 
0.3000, or the lysosome (lumen) with a certainty of 0. 1 626. 

Table 6B. Encoded NOV6 Protein Sequence (SEQ ID NO: 12) 

MGLTEDEDVRAMLRGSRLRKIRSRTWHKERLYRLQEDGLSVWFQRRIPRAPSQHIFFVQHIEAVREGHQSEGLRR 
FGGAFAPARCLTIAFKGRRKNLDI^PTAEEAQRWVRGLTKLRARLDAMSQRERLDQWIHSYLHRADSNQDSKMS 
FKEIKSLLRlYRnWDMNDMYAYLL^ 

LEDQGEEGATLARAQQL IQT YELNETAPAAKQHELMTLDGFMMYLLS PEGAALDNTHTCVFQDMNQPLAHYF I S S 

SHNTYLTDSQIGGPSSTEAYVRAFAQGCRCVELDCWEGPGGEPVIYHGHTLTSKILFRDWQAVRDHAFTVSPYP 

VILSLENHCGLEQQAAMARHLCTILGDMLVTQALDSPNPEELPSPEQLKGRVLVKGKKLPAARSEDGRALSDREE 

EEEDDEEEEEEVEAAAQRQ I S PELS ALAVYCHATRLRPDTS PGGLGS SQVKRGERFPDRRNRLLKAWGNS FVRHN 

ARQLTRVYPLGLRMNSANYSPQEMWNSGCQLVALNFQTPGYEMDLNAGRFLWGQCGYVLKPACLRQP 

YPGPPRTTLSIQVLTAQQLPKLNAEKPHSIVDPLVRIEIHGVPADCARQETDYVLNNGFNPRWGQTLQFQLRAPE 

LALVRFWEDYDATSPNDFVGQFTLPLSSLKQGYRHIHLLSKDGASLSPATLFIQIRIQRS 

The full amino acid sequence of the disclosed protein of the invention has 388 of 744 
amino acid residues (52%) identical to, and 5 1 1 of 744 amino acid residues (68%) similar to, the 
756 amino acid residue ptnr:SPTREMBL-ACC:Q9ZlB4 from mouse (PHOSPHOLIPASE C- 
DELTA1). 

The amino acid sequence of NOV6 has high homology to other proteins as shown in Table 

6C. 



Table 6C NOV6 BLASTP Results 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
of 
aa 


Identity 

(%) 


Positives (%) 


Expect 
Value 


CAC88658 


SEQUENCE 1 FROM 
PATENT WOO 16 6764 - Homo 
sapiens (Human) 


736 


707/736 
(96%) 


713/736 
(96%) 


0.0 


Q96FL6 


SIMILAR TO 

PHOSPHOLIPASE C, DELTA 
- Homo sapiens (Human) 


2998 


584/613 
(95%) 


590/613 
(96%) 


3.1e-312 


Q60450 


PHOSPHOLIPASE C-DELTA1 
- Cricetulus griseus 
(Chinese hamster) 


1975 


384/744 
(51%) 


520/744 
(69%) 


8.0e-204 
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Q9Z1B4 


PHOSPHOLIPASE C DELTA- 1 
- Mus musculus (Mouse) 


1941 


388/744 
(52%) 


511/744 
(68%) 


3 .2e-200 


P51178 


1 -phosphatidyl inositol - 
4 , 5 -bisphosphate 
phosphodiesterase delta 
1 (EC 3.1.4.11) (PLC- 
delta-1) (Phospholipase 
C-delta-1) (PLC-III) - 
Homo sapiens (Human) 


1937 


381/744 
(51%) 


509/744 
(68%) 


8.5e-200 



A multiple sequence alignment is given in Table 6D in a ClustalW analysis comparing 
NOV6 with related protein sequences disclosed in Table 6C. 

TABLE 6D. CLUSTALW ANALYSIS OF NOV6 



1. SEQIDNO.: 12 

2. SEQIDNO.: 114 

3. SEQIDNO.: 115 



NOV6 

CAC88658 

Q96FL6 



4. SEQIDNO.: 116 Q60450 

5. SEQIDNO.: 117 Q9Z1B4 

6. SEQIDNO.: 118 P51178 



NOV6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



NOV6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



NOV6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 





GH 


RT 


EGL 




RT 


EGL 


GH 


RT 

v:: 


EGL 




130 



140 



150 



160 



170 



SSAPj^H 109 

|SPA)3vIh 120 

paQSsh 120 

180 




NOV6 
CAC88658 
Q96FL6 
Q60450 



190 



200 



210 



220 




230 



240 



lYBgEDRV^APjESHiE 

MY^edrvBHap! 
VSHedrvBap' 
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Q9Z1B4 
P51178 



LEWJEIE 



NOV6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



250 



260 



270 



280 



290 



300 




310 



320 



330 



340 



350 



360 



NOV6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 




SSSHNTYL 
SSSHNTYL 
SSSHNTYL 
SSSHNTYL 
SSSHNTYL 
SSSHNTYL 



TDS 



t|s!|g 

Tjps'lG 
LjED • lil 

led! La 



fG 



GPSSTEAY 
GPSSTEAY 
GPSSTEAY 
GPSI^E^Y 
GPSSTEAt 
GPSSTEAY 




EPgjlYHG 

E;P|fYHS 

epB-Jyhg 

EP|IYHG 

epHpyhg 



348 
345 
222 
346 
357 
357 



370 



380 



390 



400 



410 



420 



NOV6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



TSKILF 
TSKILF 
TSKILF 
TSKILF 
TSKILF 
TSKILFj 




RDlAF^S PYPVILSL : ENHCg 
RD I AF E S PY^iSSLE'NHCB 
RD | AF E S PYp ^ J i v SLENHGB 
RD|aF™S PYPVrLSLENHC 

RD|AF^S pypvi lslenhcG 
rd|af^spypvilslenhcJ 



LEQQl 
LEQQ^MARHLj 

leoq^marhl 
leqqSSmarhl 

|LEQQg|MAgjHLr 

ileoqISSmarhli 




430 



440 



450 



460 



470 



480 



NOV6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 




I 



LPSPEQLKGgj 

lpspeqlkgS 

LPSPEQLKGp 

lpspeqlkgs| 
lpspeql: 
lpspeqlkgk 



fLjjKGKKL 
jL|KGKKL 

il|kgkkiJ 
lIkgkkH 

L:|kGKKL[ 

ilIkgkkl 




490 



500 



510 



520 



530 



540 



NOV6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 




HgTRLRPDjp 
H&TRLR-TL1 

hatrlr-t: 

i^Sks|vhfggfs8 
HI • 

flHSKSVHFGGFgS 
iFGGFj 




550 



560 



570 



580 



590 



600 



NOV6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 




RMSSNYSPSEMW 
jmm HI H 

RSlslNYSPgEMW: 

RmsInyspmemw, 



R^SgNY'SPffiEMW 

.'rEsInyspBemw: 



7alnfqtpgbemd 
/alnfqtpgRemd 
^aLnfqtpgBemd 
/alnfqt pgHemd 
^alnfqtpgBemdi 



^^■SiNYSPffiEMWNgGCQiVALNFQTPGraEMDl 




610 



620 



630 



640 



650 
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660 



N0V6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



N0V6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 



N0V6 

CAC88658 

Q96FL6 

Q60450 

Q9Z1B4 

P51178 




670 



680 



690 



700 



710 



720 




Additional BLASTP results are shown in Table 6E. 



Table 6E. Patp BLASTP Analysis for NOV6 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAG63220 


Amino acid sequence of 
a human lipid 
metabolism enzyme 


789 


707/736 
(96%) 


713/736 
(96%) 


0.0 


patp:AAB47516 


Human phospholipase C, 
16835 


736 


707/736 
(96%) 


713/736 
(96%) 


0.0 


patp:AAY813 94 


Rat phospholipase C- 
delta-1 


756 


382/744 
(51%) 


509/744 
(68%) 


2.2e-199 


patp:AAW01596 


Inositol-1 , 4 , 5- 
triphosphate binding 
protein 


1096 


260/733 
(35%) 


380/733 
(51%) 


l.le-105 


patp:AAR90583 


Phospholipase C- 
gamma-1 


1290 


149/392 
(38%) 


220/392 
(56%) 


3.3e-l05 



Domain results for NOV6 were collected from the Pfam database, and then identified by 
the Interpro domain accession number. The results are listed in Table 6F with the statistics and 
domain description. These results indicate that the NOV6 polypeptide has properties similar to 
those of other proteins known to contain these domains. 
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TABLE 6F. DOMAIN ANALYSIS OF NOV6 



PSSMs Producing Significant Alignments 


Score 
(bits) 


E 

Value 


Phosphatidyl inositol -specific phospholipase 
(PI-PLC)-X: domain 1 of 1, from 288 to 433 


264.3 


L6e-75 



(SEQ ID NO: 119) dmsiPLsHYf isSshntYLtgkQlwGkssvesYrqqLdaGcRcvELD 

|| ++ || + || +++ | ++++ || + 

+ | ++ | ++++++ | + +|+|++||| 

NOV6 (SEQ ID NO: 351) 

DMNQPLAHYF I S S SHNTYLTDSQ I GGPS STE AYVRAFAQGCRCVELD 



cwdGkpddepilyHGhtltleiklkdVlealkdfafkPtSpyPvIlSlen 

ii i + +ii+i+i;Miii+++++ +I++I+IIIMI 

CWEG-PGGEPVIYHGHTLTSKILFRDWQAVRDHAFT-VSPYPVILSLEN 

HcnsddqQrkmakyf keiFgdmLltkPtlds . IttepglpLPslkdlrgK 

II +11+ II+++ +I+IIII+I 111+ ++I III+++I+I+ 
HCGLE - QQAAMARHLCT I LGDMLVTQA - LDSpNPEE LPSPEQLKGR 

ILLkrikk 

+1+1+1 I 
VLVKGKK 



PI-PLC-Y: domain 2 of 2, from 512 to 591 



162.0 



le-44 



kllkespvefVkyNkrqLsRvYPkGtRvDSSNfmPqvfWnaGCQmVA 
+ 111+ +++II++I III I I I I 1 + 1+ I 

(SEQ ID NO;352) 



(SEQ ID NO:120) 

I++II++II 111+11 
NOV6 

RLLKAWGNS FVRHNARQLTRVYPLGLRMNSANYS PQEMWNSGCQLVA 



LNfQTsDlpmqiNdGmFeyNggqPdGsfksGYlLKPeflR 

IIIII++ +I++I 1+1+ 11+ +II+III++II 
LNFQTPGYEMDLNAGRFLVNGQ CGYVLKPACLR 



C2: domain 1 of 1', from 609 to 699 



89.5 



6.7e-23 



(SEQ ID NO: 121) LtVtvieArnLpkmDk . . vngrlsDPYVkvsllgdkkdlkkf kTkw 

|++ |+ |++|||++ +++ + ++|| )+++++(++ | +++| | 
NOV6 (SEQ ID NO: 353) L SIQVLTAQQLPKLNAekPHS- 

I VDPLVR I E IHGVPADCARQETDYV 

kktNGLNPvWneEtFvFekvplpelasktLrfaVyDedrf srdDf iGqvt 

++ | + n + | + | ++ | + + + uii + || + | | + | + | +II+M+I 

LNN- GFNPRWG- QTLQFQ- LRAPELAL- - VRFWEDYDATSPNDFVGQFT 
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The NOV6 nucleic acid and protein disclosed in this invention are expressed in at least the 
following tissues: brain and colon. This information was derived by determining the tissue 
sources of the sequences that were included in the invention including but not limited to 
SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources. 
The protein similarity information, expression pattern, and map location for the NOV6 protein and 
nucleic acid disclosed herein suggest that this protein may have important structural and/or 
physiological functions characteristic of the phospholipase family. Therefore, the NOV6 nucleic 
acids and proteins of the invention are useful in potential diagnostic and therapeutic applications 
and as a research tool. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: Von Hippel-Lindau (VHL) syndrome, Alzheimer's 
disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease, Huntington's disease, 
cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, 
leukodystrophies, behavioral disorders, addiction, anxiety, pain, neuroprotection, hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host 
disease, lymphedema, allergies and other diseases, disorders and conditions of the like. 

The novel NOV6 nucleic acids and polypeptides of the invention, or fragments thereof, are 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed. These materials are further useful in the generation of antibodies that bind 
immunospecifically to the novel substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known to one ordinarily 
skilled in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. 

The disclosed NOV6 protein of the invention has multiple hydrophilic regions, each of 
which can be used as an immunogen. The NOV6 protein also has value in the development of a 
powerful assay system for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

Phosphoinositide-specific phospholipase C (PLC) subtypes comprise a related group of 
multidomain phosphodiesterases that cleave the polar head groups from inositol lipids. Activated 
by all classes of cell surface receptors, these enzymes generate the ubiquitous second messengers 
inositol 1,4, 5-trisphosphate and diacylglycerol. The former provokes a transient increase in 
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intracellular free Ca(2+), while the latter serves as a direct activator of protein kinase C. Increase 
in intracellular Ca(2+) level and activated protein kinase C will further activate distinct signal 
transduction pathways, which induce various biological responses, e.g., cell proliferation and the 
immune response. Therefore, phospholipases are important membrane bound enzymes that may 
potentially serve as therapeutic drug targets. 



NOV7 



The NOV7 nucleic acid (SEQ ID NO:13) (alternatively referred to as CG55802-01) of 
1059 nucleotides encodes a novel 3 alpha-hydroxy steroid dehydrogenase-like protein and is 
shown in Table 7 A. An open reading frame for the mature protein was identified beginning with a 
ATG initiation codon at nucleotides 31-33 and ending with a TAA codon at nucleotides 1000- 
1002. Putative untranslated regions upstream from the start codon and downstream from the 
termination codon are underlined in Table 7A. The start and stop codons are in bold letters. 



Tabic 7A. NOV7 Nucleotide Sequence (SEQ ID NO: 13) 

AAACATTTGCTAACCAGGCCAGTGACAGAAA TGGATTCGAAATACCAGTGTGTGAAGCTGAATGATGGTCACTTCA 
TGCCTGTCCTGGGATTTGGCACCTATGCGCCTGCAGAGGTACCTAAAAGTAAAGCTCTAGAGGCCGTCAAATTGGC 
AATAGAAGCCGGGTTCCACCATATTGATTCTGCACATGTTTACAATAATGAGGAGCAGGTTGGACTGGCCATCCGA 
AGCAAGATTGCAGATGGCAGTGTGAAGAGAGAAGACATATTCTACACTTCAAAGCTTTGGAGCAATTCCCATCGAC 
CAGAGTTGGTCCGACCAGCCTTGGAAAGGTCACTGAAAAATCTTCAATTGGACTATGTTGACCTCTATCTTATTGA 
TTTTCCAGTGTCTGTAAAGCCAGGTGAGGAAGTGATCCCAAAAGATGAAAATGGAAAAATACTATTTGACACAGTG 
GATCTCTGTGCCACATGGAAGGCCCTGGAGAAATGCAGAGATGCAGGTTTAACCAGGTCCATCAGGGTGTCCAGTT 
TCAATCACAAGCTGCTGGAACTCATCCTCAACAAGCCAGGGCTCAGGTACAAGCCCACCTGCAACCAGGTGGAATG 
TCACCCTTACCTCAACCAGAGCAAACTCCTGGAGTTCTGCAAGTCCAAGGACATTGTTCTAGTTGCCTACAGTGCG 
CTGGGATCCCAAAGAGACCCACAGTGGGTGGATCCCGACTGCCCACATCTCTTGGAGGAGCCGATCTTGAAATCCA 
TTGCCAAGAAACACAGTCGAAGCCCAGGCCAGGTCGCCCTGCGCTACCAGCTGCAGCGGGGAGTGGTGGTGCTGGC 
CAAGAGCTTCTCTCAGGAGAGAATCAAAGAGAACTTCCAGGTATTTGACTTTGAGTTGACTCCAGAGGACATGAAA 
GCCATTGATGGCCTCAACAGAAATCTCCGATATCTTTCTTTCTTCAGTCTTGCTGGACACCCTGATTATCCATTTT 
raGAHAAATATTA ACATGGAGGACTTTGCGTGAGTTCTACCAGAGGCCCTGTGTGTAGATGGTGACACA GA 



The NOV7 of the invention maps to chromosomes 10. 

In a search of sequence databases, it was found, for example, that the NOV7 nucleic acid 
sequence of this invention has 940 of 1053 bases (89%) identical to a gb:GENBANK- 
ID:HSU05598|acc:U05598.1 mRNA from Homo sapiens (Human dihydrodiol dehydrogenase 
mRNA, complete cds). 

The NOV7 polypeptide (SEQ ID NO: 14) encoded by SEQ ID NO: 1 3 is 323 amino acid 
residues in length and is presented using the one-letter amino acid code in Table 7B. The SignalP, 
Psort and/or Hydropathy results predict that NOV7 has no known signal peptide and is likely to be 
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localized in the cytoplasm with a certainty of 0.4.500. In alternative embodiments, a NOV7 
polypeptide is located to the microbody (peroxisome) with a certainty of 0.3000, the 
mitochondrial matrix space with a certainty of 0.1000, or the lysosome (lumen) with a certainty of 
0.1000. 

Table 7B. Encoded NOV7 Protein Sequence (SEQ ID NO:14) 

MDSKYQCVKL1TOGHFMPVLGFGTYAPA 

RED I FYTS KLWSNSHRPELVRPALERS LKNLQLDYVDLYL I HF PVS VKPGEEVI PKDENGKILFDTVDLCATWKA 
LEKCRDAGLTRSIRVSSFNHKLLELILNKPGLRYKPTCNQVECHPYLNQSKLLEFCKSKDIVLVAYSALGSQRDP 
QWVDPDCPHLLEEP I LKS I AKKHSRS PGQVALRYQLQRGVWLAKS FS QERI KENFQVFDFELTPEDMKAIDGLN 
RNLRYLSFFSLAGHPDYPFSDKY _ ; 

The full amino acid sequence of the NOV7 protein of the invention has 272 of 323 amino 
acid residues (84%) identical to, and 302 of 323 amino acid residues (93%) similar to, the 323 
amino acid residue ptnr:TREMBLNEW-ACC:BAA36 1 69 protein from Homo sapiens (Human) 
(DD2/BILE ACID-BINDING PROTEIN/AKR1C2/3ALPHA-HYDROXYSTEROID 
DEHYDROGENASE TYPE 3). 

The amino acid sequence of NO V7 has high homology to other proteins as shown in Table 



7C. 



Table 7C. NOV7 BLASTP Results 


Gene 
Index/ 
Identifier 


Protein/Organism 


Length 
of 

aa 


Identity 

(%) 


Positives (%) 


Expect 
Value 


Q96A71 


ALDO-KETO REDUCTASE FAMILY 
1, MEMBER C2 (DIHYDRODIOL ! 
DEHYDROGENASE 2, BILE ACID BINDING 
PROTEIN, 3 -ALPHA HYDROX YSTERO I D 
DEHYDROGENASE, TYPE III) (DD2/BILE 
ACID-BINDING 
PROTEIN/AKR1C2/3ALPHA- 
HYDROXYSTEROID DEHYDROGENASE TYPE 
3) - Homo sapiens (Human) 


1467 


272/323 
(84%) 


302/323 

(93%) 


5.4e- 
150 


P52895 


Probable trans -1,2- dihydrobenzene - 
1,2-diol dehydrogenase (EC 
1.3.1.20) (Chlordecone reductase 
homolog HAKRD) (Dihydrodiol 
dehydrogenase /bile acid-binding 
protein) (DD/BABP) - Homo sapiens 
(Human) 


1453 


269/323 
(83%) 


301/323 (93%) 


1.7e- 
148 


Q04828 


Trans- 1, 2 -dihydrobenzene- 1 , 2-diol 
dehydrogenase (EC 1.3.1.20) (High- 
affinity hepatic bile acid-binding 
protein) (HBAB) (Chlordecone 
reductase homolog HAKRC) 
(Dihydrodiol dehydrogenase 2) 
(DD2) (20 alpha - hydroxys tero id 


1432 


266/323 
(82%) 


297/323 (91%) 


2.8e- 
146 
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dehydrogenase) - Homo sapiens 
(Human) 










153872 


dihydrodiol dehydrogenase (EC 
1.1.1.-) - human 


1403 


259/307 
(84%) 


290/307 (94%) 


3 .3e- 
143 


Q95JH6 


3 (20)ALPHA- 

HYDROXYSTEROID/ D IHYDRODIOL / INDANOL 
DEHYDROGENASE (EC 1.1.1.112) - 
Macaca fuscata (Japanese macaque) 


1398 


257/323 
(79%) 


295/323 (91%) 


l.le- 
142 



A multiple sequence alignment is given in Table 7D in a ClustalW analysis comparing 
NOV7 with related protein sequences disclosed in Table 7C. 

TABLE 7D. CLUSTALW ANALYSIS OF NOV7 



1. SEQIDNO.: 14 NOV7 

2. SEQIDNO.: 122 Q96A71 

3. SEQIDNO.: 123 P52895 



4. SEQIDNO.: 124 Q04828 

5. SEQIDNO.: 125 153872 

6. SEQIDNO.: 126 Q95JH6 



10 



20 



30 



NOV7 

Q96A71 

P52895 

Q04828 

153872 

Q95JH6 



I 



40 



MDSKYQCVKLNDGHFMPVLGFGTYAPAEVPKSKALEAVKLAI 
MDSKYQCVKLNDGHFMPVL^ 

MD S K YQ C VKLNDGH FM P\^GEGT YfiE AEh/'pi^.BJM E AV KL A I 
MD^KYQ'CvkLNDGHFMPVLG 

MD S KYQC VKLNDGH FMPVLGFGTYAPAE VP K S KALEAVKLAI 
MDSKSQCVKLNDGHFMPVLGFGTYAPAEVPKiKAiEABKLAI 



50 
.1.. 
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: eagfhhi : ds ahvynneeq 
: e ag fhh i d s ahvynne e q 
:-eAgfhhidsahvynneeq 

eXg F^H IDS Ah|J YNNE E Q 
: E AG|HHXD S AHVYNNE EQ 
'. E AG FHH I D S AHByNNE 



60 
60 
60 
60 
60 
60 



NOV7 

Q96A71 

P52895 

Q04828 

153872 

Q95JH6 



NOV7 

Q96A71 

P52895 

Q04828 

153872 

Q95JH6 




I 



130 
..|.. 



140 



150 



I 



160 



| 



I 



I 



170 
. . I . . 



180 



SVKPGEEVIP KDENGK I L FDT VD L C AT wjjgAjjE KCgD AGLggjS I 
SVKPGEEyiPKDENGKILFDT.TO 

S VKP GEE V;i- P KD ENGKI LFD^TVPLGAtWe^ I 
S VKPbEEf^-PKplNC^i LFDTVDLjCAT WE^E^IGD&p^KS I 

svkpgeewpkT^ 

S|lKPGEE[ilPKDENG3K[lL 



I[gVS|FNH|LLE|lLNKP 
I GVSNFNHRLLEM I LiNKP 
I Gy SNFlplRLLEM I LNpjjp 
IGVSNF^ 

I GVS NFNHR L L EM iiisi^l 5 
IG^SNF^RfflLEMiLNKP 



180 
180 
180 
180 
180 
180 



NOV7 
Q96A71 
P52895 
Q04828 



190 



200 



210 



220 



230 



240 



GL§YKP0CNQVECHPY(j^^ 

glkykpvgnqve^ 

GLKY^PycMQyECHPY 
GLKYKPVCNQVECHPYFNQ 
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GLKY|PVCNQVECHPYFNQRKLLDFCKSKDJVLVAYSALG.SHREEPWypPNSPyLLEDPV 
GLKYKPVCNQVECHPYaNQRK^LDFCksKDIVLVAYSA 



153872 
Q95JH6 



N0V7 

Q96A71 

P52895 

Q04828 

153872 

Q95JH6 



N0V7 

Q96A71 

P52895 

Q04828 

153872 

Q95JH6 



250 



260 



270 



280 



290 



300 




Additional BLASTP results are shown in Table 7E. 



Table 7E. Patp BLASTP Analysis for NOV7 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAB43444 


Human cancer 
associated protein 
sequence 


336 


266/323 
(82%) 


296/323 
(91%) 


-5.7e-146 


patp:AAW14799 


Type 5 17-beta- 
hydroxysteroid 
dehydrogenase - Homo 
sapiens 


323 


249/323 
(77%) 


287/323 
(88%) 


1.5e-138 


patp:AAM78471 


Human protein 
No. 1133 


323 


249/323 
(77%) 


287/323 
(88%) 


l.-5e-138 


patp:AAM79455 


Human protein No. 3101 


325 


249/323 
(77%) 


287/323 
(88%) 


1.5e-138 


patp:AAY41041 


Human lung tumor 
antigen L773P 


364 


244/295 
(82%) 


274/295 
(92%) 


1.4e-133 



Domain results for NOV7 were collected from the Pfam database, and then identified by 
the Interpro domain accession number. The results are listed in Table 7F with the statistics and 
domain description. These results indicate that the NOV7 polypeptide has properties similar to 
those of other proteins known to contain these domains. 
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TABLE 7F. DOMAIN ANALYSIS OF NOV7 



PSSMs Producing Significant Alignments 



Score 
(bits) 



E 

Value 



aldo ket red: domain 1 of 1, from 10 to 3 03 



502.7 



5.7e- 
149 



(SEQ ID NO: 127) LnnGlklkmPllGlGtwqtpgeedylwgrvdkeeakeavkaAldaGY 

11 + 1 + +11+11+11+ + + l + l 

Mill I++II+ 

NOV7 (SEQ ID NO:354) LNDGH- - FMPVLGFGTYAPAE 

VPKSKALEAVKLAIEAGF 

RhiDtAaiYgNGqkPgqSEeevGeaikealeegsvvvitkykRediFits 

III I++I+I II+II+II++++++III llllll+ll 
HHIDSAHVYNN EEQVGLAIRSKIADGSV KREDIFYTS 

dKlwntfgpDlseyghspkhvrealekSLkrLgLdYvDLyLiHwPdpfkp 

III ++ I+I++II+III III + I + IIMMMII + I++ II 

- KLWSNS HRPELVRPALERSLKNLQLDYVDLYLIHFPVSVKP 

giedkyplgf p tdddgkl iyedvpiee tWkAleklvdeGkvr s IGVSNf s 
| | + + | + | ++ || +++++ | ++++ ||||||| ++ | + | ++ ||| || + | + 

G-EEV 1 PKDENGKILFDTVDLCATWKALEKCRDAGLTRS I RVS S FN 

aeqleellsyagklklipPwnQvElHPylrqdelrkvPLLpfCkshGIa 
++ || + | +++ | | + ++ | ++ |||| + ||| M + | ++ MM++I + 

HKLLELILNKPG-LR-YKPTCNQVECHPYLNQSKLLE FCKSKDIV 

vtAySPLgsGlLtGkykteedipgdrrsllgadkgwselgspelledpvl 

++111 111++ ^ I +I++++ I lll + l + l 

LVAYSALGSQR DPQWVDPDCPHLLEEPIL 

kaiAekygykdktpAQvaLrWalqrGgGagvwvIPKSsnpeRikeNlka 

I 11+1+ ++I IIIII++IIII III++II++ IIIIII+++ 

KS I AKKHS RS PGQVALRYQLQRG VWLAKSFSQERIKENFQV 

f ddf eL t e edmka i del drgk 

I IIIII+IIIIIII+I+I+ 
F - DFELTPEDMKAIDGLNRNL 



The NOV7 nucleic acids and polypeptides disclosed in this invention are expressed in at 
least the following tissues: liver/spleen (pool), and gall bladder. This information was derived by 
determining the tissue sources of the sequences that were included in the invention including but 
not limited to SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources. 

The protein similarity information, expression pattern, and map location for the NOV7 
protein and nucleic acid disclosed herein suggest that this protein may have important structural 
and/or physiological functions characteristic of the aldo-keto reductase family. Therefore, the 
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NOV7 nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications and as a research tool. For example, the compositions of the present 
invention will have efficacy for treatment of patients suffering from: cancer, trauma, regeneration 
(in vitro and in vivo), viral/bacterial/parasitic infections, Von Hippel-Lindau (VHL) syndrome, 
cirrhosis, transplantation and other diseases, disorders and conditions of the like. 

The novel NOV7 nucleic acids and polypeptides of the invention, or fragments thereof, are 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed. These materials are further useful in the generation of antibodies that bind 
immunospecifically to the novel substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known to one ordinarily 
skilled in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. 

The disclosed NOV7 protein of the invention has multiple hydrophilic regions, each of 
which can be used as an immunogen. The NOV7 protein also has value in the development of a 
powerful assay system for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

The aldo-keto reductase family includes a number of related monomeric NADPH- 
dependent oxidoreductases, such as aldose reductase, prostaglandin F synthase, xylose reductase, 
aldehyde reductases, hydroxysteroid dehydrogenases, dihydrodiol dehydrogenases and many 
others. All possess a similar structure, with a beta-alpha-beta fold characteristic of nucleotide 
binding proteins. The fold comprises a parallel beta-8/alpha-8-barrel, which contains a novel 
NADP-binding motif. The (alpha/beta) 8-barrel fold provides a common scaffold for an 
NAD(P)(H)-dependent catalytic activity, with substrate specificity determined by variation of 
loops on the C-terminal side of the barrel. All the aldo-keto reductases are dependent on 
nicotinamide cofactors for catalysis and retain a similar cofactor binding site, even among proteins 
with less than 30% amino acid sequence identity. Members of members of the aldo-keto 
reductase (AKR), short-chain dehydrogenases/reductases (SDR) and quinone reductase (QR) 
superfamilies are involved in reductive pathways involved in synthesis and disposition of carbonyl 
and hydroxyl group containing compounds. 
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NOV8 

A disclosed NOV8 nucleic acid (SEQ ID NO: 1 5) of 879 nucleotides (also referred to as 
CG55904-01) encoding a novel Squalene Desaturase-like protein is shown in Table 8A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 24-26 and 
ending with a TGA codon at nucleotides 861-863. Putative untranslated regions are found 
upstream from the initiation codon and downstream from the termination codon, and are 
underlined. The start and stop codons are shown in bold letters in Table 8A. 

Table 8A. NOV8 nucleotide sequence (SEQ ID NO: 15). 

ATTATAACTATTGTCACAATATAA TGAAAGAACATTCAAAAACGTTCTCATATGCCTTTGATTTT 
TTGGATTTAAAAAGGAAAAAAGCAATTTGGGCTATTTATGCAGTTTGCAGAATTATAGATGACAG 
TATTGATAAATACAAAGACCTTGAGCAATTAAACGGCATAGCTAGAGATTTAGATGTGATTTATA 
GCGATTGTGATTATATTCAAGCCTATCAAAGTGATGCAGCTATTATGAATGCTTTAAGTAATACA 
TTGAATACATATTCAATACCTAAAAAACCTTTTGAATCTTTAATTCAATATGTGAAGGAAGATTT 
AGTTTTAAAAGAAATGAAAACTGATTCAGATTTATATGAGTATTGCTATGGTGTGGTAGGTACTG 
TCGGTGAATTGTTAACTCCTATATTAACTTCATCAAATGAAAATAATTTCGAGCAAGCTGAAGAA 
GCTGCGATTGCTTTAGGCAAGGCAATGCAAATAACTAATATTTTAAGAGATGTCGGCGAAGATTT 
TCAAAATGGAAGAATTTATCTAAGTGTTGAAAAATTAGCTCAATATCGAGTTAATCTACATTCTA 
TATATTATGAAGGAGTTTCGCCAAATTATATAGAACTGTGGGAAAGTTACGCTACAGAGACAGTT 
AGGTTATATGATATTGCATTAAACGGTATTAATTATTTTGACGAAGAGGTACGTTACATTATCGA 
ATTAGCTGCGATAGCTTATCATGAAATACTTGTGGAAGTAAGGAAGGCAAACTATACGTTGGATA 
AGAAAGTATATGTAAGCAAATTGAAAAAAATGAAAATTTATCGTGAACTTAGTGCGAAATATAAT 
rzr: arrrn a a a r att ATG AAGATTGC AGTTATAGG 



NOV8 CG55904-01 genomic clones map to chromosome 5. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 532 of 879 bases (60%) identical to a gb:GenBank-ID:SAPlP2| 
acc:X73889.1 mRNA from genes crtM and crtN from S. aureus. 

A disclosed NOV8 polypeptide (SEQ ID NO: 1 6) encoded by SEQ ID NO: 1 5 has 279 
amino acid residues and is presented in Table 8B using the one-letter amino acid code. SignalP, 
Psort and/or Hydropathy results predict that NOV8 does not possess a signal peptide and is likely 
to be localized to the cytoplasm with a certainty of 0.3000. NOV8 has a molecular weight of 
32387.5 Daltons. 



Table 8B. Encoded NOV8 protein sequence (SEP ID NO: 16). 

MKEHSKTFSYAFDFLDLKRKKAIWAIYAVCRI IDDS I DKYKDLEQLNG I ARDLDV I YSDCDY I 
QAYQSDAAIMNALSNTLNTYS I PKKPFESLIQYVKEDLVLKEMKTDSDLYE YCYGWGTVGEL 
LTPILTSSNENNFEQAEEAAIALGKAMQITNILRDVGEDFQNGRIYLSVEKLAQYRVNLHSIY 
YEGVSPNYIELWESYATETWLYDIALNGINYFDEEWYIIELAAIAYHEILVEVRKANYTLH 
KKVYVSKLKKMKIYRELSAKYNRSETL 
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The full amino acid sequence of the protein of the invention was found to have 133 of 275 
amino acid residues (48%) identical to, and 183 of 275 amino acid residues (66%) similar to, the 
287 amino acid residue ptnr:SptrEmbl-ACC:Q99R75 Squalene Desaturase protein from S. aureus. 

In a further search of public sequence databases, NOV8 was found to have homology to 
the amino acid sequences shown in the BLASTP data listed in Table 8C. 



Table 8C. BLASTP results for NOV8 




Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 

(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q99R75 


SQUALENE DESATURASE - 
Staphylococcus aureus 


287 


133/275 
(48%) 


183/275 
(66%) 


1.7e-61 


ptnr : SPTREMBL- > 
ACC:007854 


SQUALENE DESATURASE - 
Staphylococcus aureus 


255 


113/241 
(46%) 


151/241 
(62%) 


2 . 9e-48 


ptnr :pir- 
id:A55548 


crtM protein - 
Staphylococcus aureus 


254 


104/241 
(43%) 


143/241 
(59%) 


4.1e-42 


ptnr : SPTREMBL - 
ACC:Q9M608 


PHYTOENE SYNTHASE - 
Citrus unshiu 


436 


85/261 
(32%) 


138/261 
(52%) 


3 .Oe-30 


ptnr :SWISSNEW- 
ACC:P49085 


Phytoene synthase, 
chloroplast precursor 


410 


89/262 
(33%) 


145/262 
(55%) 


1.0e-29 



The homology of these sequences is shown graphically in the ClustalW analysis shown in 
Table 8D. NOV8 polypeptide is provided in lane 1 . 



Table 8D. ClustalW Analysis of NOV8 



1) 


NOV8 


(SEQ 


ID 


NO: 


16) 


2) 


007854 


(SEQ 


ID 


NO 


:128) 


3) 


A55548 


(SEQ 


ID 


NO: 


129) 


4) 


Q9M608 


(SEQ 


ID 


NO: 


130) 


5) 


P49085 


(SEQ 


ID 


NO: 


131) 



NOV8 
007854 
A55548 
Q9M608 
P49085 

NOV8 
007854 
A55548 
Q9M608 
P49085 

NOV8 
007854 
A55548 
Q9M608 
P49085 



NOV8 

007854 

A55548 

Q9M608 

P49085 



■ 1 
1 
1 



MSVTLLWWSPNSQLSNCFGFVDSVREENRLFYSSRFLYQHQTRTAVFNSRPKQFNNSNKQRRNSYPLDTDLRHPCSSGI 80 
MAIILVRAASPG- -LS- - - -AADSISHQGTLQCST LLKTKRP AARRWMPCSLLGLHPWEAGR 56 



DLPEIS - CMVASTAGEVAMSSEEMVYNWLKQAALVNKQPSGVTRDLDVNP - DI ALPGT&|||iSE 
PSPAVYSSLPVNPAGEAWSSEQKVYDWLKQAALLKRQLR- -TPVLDARPQDMDMP- -RNGiKEl 




Q9M608 j^BvBgPQDEH^AGljSDDfiHgAaEBg I K^RNFMKNQI 

P4 9085 ^^fflffl p M|^^GySDEggF^vE^|MFM|RQI 

N0V8 KAN^r- LHg^V^sElJ35|KI YRELSAjjYNRSETL 279 

007854 255 

A55548 254 

Q9M60 8 AM5^FT^AgsraAg|AALPIAYAgSLLRPSRIYTSKA 4 36 

P4 9085 ANDHIWFT^^A^Bg^^^LALPVAYgBsLLLPCSLRNGQT 410 



[E 395 
369 



BLAST analysis was performed on sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. Patp 
results include those listed in Table 8E. 



Table 8E. Patp BLASTP Analysis for NOV8 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAY44217 


Soybean phytoene 
synthase - Glycine max 


400 


85/261 
(32%) 


136/261 
(52%) 


3 .8e-30 


patp:AAY84l01 


Amino acid sequence of 
a phytoene synthase 
polypeptide - 
Lycopersicon 
esculehtum 


412 


85/261 
(32%) 


137/261 
(52%) 


1.3e-29 


patp:AAW41057 


Phytoene synthase from 
N. benthamiana - 
Nicotiana benthamiana 


410 


83/261 
(31%) 


137/261 
(52%) 


9.0e-29 


patp:AAG10658 


Arabidopsis thaliana 
protein fragment SEQ 
ID NO: 9068 - 
Arabidopsis thaliana 


422 


83/261 
(31%) 


134/261 
(51%) 


1.2e-28 


patp.-AAG10659 


Arabidopsis thaliana 
protein fragment SEQ 
ID NO: 9069 - 
Arabidopsis thaliana 


403 


83/261 
(31%) 


134/261 
(51%) 


1 .2e~28 



DOMAIN results for NOV8 as disclosed in Tables 8F, were collected from the 
Conserved Domain Database (CDD) with Reverse Position Specific BLAST analyses. This 
BLAST analysis software samples domains found in the Smart and Pfam collections. 

Table 8F lists the domain description from DOMAIN analysis results against NOV8. This 
indicates that the NOV8 sequence has properties similar to those of other proteins known to 
contain these domains. 



Table 8F. Domain Analysis of NOV8 



PSSMs producing significant alignments: 

SQSPSY (InterPro) Squalene /phytoene synthase 



Score (bits) 

130.7 



E value 

2.1e-35 



SQS__PSY: domain 1 of 2, from 1 to 38: score 21.0, E = 8e-05 

(SEQ ID NO: 132) laqgSkSFalairLlppelRravlalYlwCRaaDdvVD<- 

+ ++ \\ + \ | | + ++ 

+ | ++ | + | ++ || || + | 

NOV8 (SEQ ID NO: 355) 1 
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l.:0.03SiBS»+ ™ :LO-LB 



MKEHSKTFSYAFDFLDLKRKKAIWAIYAVCRIIDDSID 3 8 




SQS PSY: domain 2 of 2, from 69 to 262: score 109.7, E = 1.5e-29 

(SEQ ID NO: 133) 
DapvdraFaPCAYqALdvleefdiprepfrdlledlTkrMGaGmamD 

I | ++ |++ +1 + + 




wnvft (SE0 + ID NO:356) 69 DAAIMNALS NTLNTYSIPKKPFESLIQ- 

YVKED 100 


101 


lekreknlqyryatfeDllrYCyyVAGtVGlmmarlmgvrkledpAdwql 

| ^ +|++| |++l 1 l+l 1 1 1 ++ ++ 

LVLK - - EMKTDSDLYEYCYGWGTVGELLTPILTSSNENNF 


139 


140 


e e v 1 dl r Ac dLGLAl QLTNI aRD vgEDa r rGPCRvYLP t ewL s qyG Isle 

I +++ +I++M l + l III + IIIIII++ 1 Ml 1 Ml ++ l 

EQAE E - AA I ALGKAMQ I TN I LRD VGED FQNG - - R I YL S VE KLAQ YRVN LH 


186 


187 


dllapentdkrirrvlrrlldnArayyedAltGlagLppqsrfpiaAApq 

+ ++ + + + + ++ + +++ ++|+ |||+ + + | I |+ 
S I YYEGVS PN - Y I ELWES YATETVRLYD I ALNG INYFDEEVRY 1 1 ELAAI 


235 


236 


vYaglgdaieangydvf rrRaktrkgekc - * 

| +| ++++++++ | +++ + ++++| +| 
AYHE I LVE VRKANY - TLHKKVYVS KLKK 262 





NOV8 is expressed in at least the following tissues: colon, brain, lung, lumph, and tonsil 
(enriched for germinal center b-cells). 

Squalene synthase (farnesyl-diphosphate farnesyltransferase)(SQS) belongs to the 
squalene and phytoene synthases family. Phytoene synthase (PSY) catalyzes the conversion of two 
molecules of geranylgeranyl diphosphate (GGPP) into phytoene. The reaction carried out by PSY 
is catalyzed in two separate steps: the first is a head-to-head condensation of the two molecules of 
GGPP to form prephytoene diphosphate; this intermediate is then rearranged to form phytoene. 
psy is found in all organisms that synthesize carotenoids: plants and photosynthetic bacteria as 
well as some non- photosynthetic bacteria and fungi. In bacteria PSY is encoded by the gene 
CTRB. In plants PSY is localized in the chloroplast. 

As it can be seen from the description above, both SQS and PSY share a number of 
functional similarities which are also reflected at the level of their primary structure. In particular 
three well conserved regions are shared by SQS and PSY; they could be involved in substrate 
binding and/or the catalytic mechanism. Squalene synthase (farnesyl-diphosphate 
farnesyltransferase)(SQS) and Phytoene synthase (PSY) share a number of functional similarities. 
These similarities are also reflected at the level of their primary structure. In particular, three well 
conserved regions are shared by SQS and PSY; they could be involved in substrate binding and/or 
the catalytic mechanism. Squalene synthase (farnesyl-diphosphate farnesyltransferase)(SQS) 
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catalyzes the conversion of two molecules of farnesyl diphosphate (FPP) into squalene. It is the 
first committed step in the cholesterol biosynthetic pathway. The reaction carried out by SQS is 
catalyzed in two separate steps: the first is a head-to-head condensation of the two molecules of 
FPP to form presqualene diphosphate; this intermediate is then rearranged in a NADP-dependent 
reduction, to form squalene: 2 FPP -> presqualene diphosphate + NADP -> squalene SQS is found 
in eukaryotes. In yeast is is encoded by the ERG9 gene, in mammals by the FDFT1 gene. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients such as: Obesity, dietary disorders, Von Hippel-Lindau (VHL) syndrome , 
Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalcemia, Parkinson's disease, Huntington's 
disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple sclerosis, Ataxia- 
telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, Pain, 
Neuroprotection, Tonsilitis, Lymphedema, Allergies, Systemic lupus erythematosus , 
Autoimmune disease, Asthma, Emphysema, Scleroderma, allergies, ARDS and other diseases, 
disorders and conditions of the like. 

As described earlier, NOV8 shares extensive sequence homologies with Squalene 
Desaturase family proteins. The structural similarities indicate that NOV8 may function as a 
member of Squalene Desaturase family proteins. Accordingly, the NOV8 nucleic acids and 
proteins identified here may be useful in potential therapeutic applications implicated in (but not 
limited to) various pathologies and disorders as indicated herein. For example, a cDNA encoding 
the Squalene Desaturase-like protein NOV8 may be useful in gene therapy, and the Squalene 
Desaturase-like protein NOV8 may be useful when administered to a subject in need thereof. The 
NOV8 nucleic acid encoding Squalene Desaturase-like protein, and the Squalene Desaturase -like 
protein of the invention, or fragments thereof, may further be useful in diagnostic applications, 
wherein the presence or amount of the nucleic acid or the protein are to be assessed. Additional 
disease indications and tissue expression for NOV8 and NOV8 variants, if available, are presented 
in the Examples. 

NOV8 nucleic acids and polypeptides are further useful in the generation of antibodies that 
bind immuno-specifically to the novel NOV8 substances for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
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prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section 
below. The disclosed NOV8 protein has multiple hydrophilic regions, each of which can be used 
as an immunogen. In one embodiment, a contemplated NOV8 epitope is from about amino acids 
1 to 35. In another embodiment, a NOV8 epitope is from about amino acids 50 to 85. In 
additional embodiments, NOV8 epitopes are from about amino acids 95 to 125, from about amino 
acids 175 to 200, from about amino acids 215 to 325, and from about amino acids 335 to 71 1. 
These novel proteins can be used in assay systems for functional analysis of various human 
disorders, which will help in understanding of pathology of the disease and development of new 
drug targets for various disorders. 



NOV9 

A disclosed NOV9 nucleic acid (SEQ ID NO: 17) of 939 nucleotides (also referred to as 
CG5 5954-01) encoding a novel Lymphocyte Antigen 64-like protein is shown in Table 9 A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 140-142 
and ending with a TAA codon at nucleotides 920-922. Putative untranslated regions are found 
upstream from the initiation codon and downstream from the termination codon, and are 
underlined. The start and stop codons are shown in bold letters in Table 9A. 

Table 9 A. NOV9 nucleotide sequence (SEQ ID NO:17) 

TTAGCAAGTCGCATTATCCTCACTAAAGGGAACAAAAGCTGGAGCTCCAC CGCGGTGGCGGCCGC 
TrTAGAACTAGTGGATCCCCCGGGCTGC!AGGAATTCGGCACGAGGGTAAACC CACCAAGCAATCC 
TAGCCTGTGA TGGCGTTTGACGTCAGCTGCTTCTTTTGGGTGGTGCTGTTTTCTGCCGGCTGTAA 
AGTCATCACCTCCTGGGATCAGATGTGCATTGAGAAAGAAGCCAACAAAACATATAACTGTGAAA 
ATTTAGGTCTCAGTGAAATCCCTGACACTCTACCAAACACAACAGAATTTTTGGAATTCAGCTTT 
AATTTTTTGCCTACAATTCACAATAGAACCTTCAGCAATCAGCATCTTCTAGCAGGCCTACCAGT 
TCTCCGGCATCTCAACTTAAAAGGGAATCACTTTCAAGATGGGACTATCACGAAGACCAACCTAC 
TTCAGACCGTGGGCAGCTTGGAGGTTCTGATTTTGTCCTCTTGTGGTCTCCTCTCTATAGACCAG 
CAAGCATTCCACAGCTTGGGAAAAATGAGCCATGTAGACTTAAGCCACAACAGCCTGACATGCGA 
' CAGCATTGATTCTCTTAGCCATCTTAAGGGAATCTACCTCAATCTGGCTGCCAACAGCATTAACA 
TCATCTCACCCCGTCTCCTCCCTATCTTGTCCCAGCAGAGCACCATTAATTTAAGTCATAACCCC 
CTGGACTGCACTTGCTCGAATATTCATTTCTTAACATGGTACAAAGAAAACCTGCACAAACTTGA 
AGGCTCGGAGGAGACCACGTGTGCAAACCCGCCATCTCTAAGGGGAGTTAAGCTATCTACCTCAA 
TCTGGCTGCCAACAGCATTAACATCATCTCACCCCGTCTCCTCCCTATCTTGTCCCAGCAGAGCA 
rrftTT&ATTTA AGTrATAACCCCCTGGAA 



NOV9 CG55954-01 genomic clones map to chromosome 5ql2. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 487 of 492 bases (98%) identical to a gb:GenBank-ID:D83597| 
acc:D83597.1 mRNA from Homo sapiens (RP105, complete cds). 
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A disclosed NOV9 polypeptide (SEQ ID NO: 1 8) encoded by SEQ ID NO: 1 7 has 260 
amino acid residues and is presented in Table 9B using the one-letter amino acid code. NOV9 has 
an INTEGRAL Likelihood of -2.39 that it is a transmembrane protein. SignalP, Psort and/or 
Hydropathy results predict that NOV9 has a signal peptide and is likely to be localized to the 
plasma membrane with a certainty of 0.4600. The most likely cleavage site for aNOV9 peptide is 
between amino acids 23 and 24, i.e., at the dash between amino acids ITS-WD. NOV9 has a 
molecular weight of 28738.5 Daltons. 



Table 9B. Encoded NOV9 protein sequence (SEQ ID NO: 18). 

MAFDVSCFFWWLFSAGCKVITSWDQMCIEKEANKTYNCENLGLSEIPDTLPNTTEFLEFSFNFLPTIHN 
RTFSNQHLLAGLPVLRHLNLKGNHFQDGTITKTNLLQTVGSLEVLILSSCGLLSIDQQAFHSLGKMSHVD 
LSHNSLTCDSIDSLSHLKGIYLNLAANSINIISPRLLPILSQQSTINLSHNPLDCTCSNIHFLTWYKENL 
HKLEGSEETTCANPPSLRGVKLSTS IWLPTALTSSHPVSSLSCPSRAPLI 



The full amino acid sequence of the protein of the invention was found to have 166 of 189 
amino acid residues (87%) identical to, and 172 of 189 amino acid residues (91%) similar to, the 
661 amino acid residue ptnr:SptrEmbl-ACC:Q99467 Lymphcyte Antigen 64 precursor protein 
from Homo sapiens. 

In a further search of public sequence databases, NOV9 was found to have homology to 
the amino acid sequences shown in the BLASTP data listed in Table 9C. 



Table 9C. BLASTP results for NOV9 




Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q99467 


LYMPHOCYTE ANTIGEN 64 
PRECURSOR (RP105) - 
Homo sapiens 


661 


166/189 
(87%) 


172/189 
(91%) 


8.3e-83 


ptnr : SPTREMBL- 
ACC:Q62192 


LYMPHOCYTE ANTIGEN 78 
PRECURSOR (RP105) - 
Mus musculus 


661 


111/160 
(69%) 


128/160 
(80%) 


1.4e-55 



The homology of these sequences is shown graphically in the ClustalW analysis shown in 
Table 9D. NOV9 polypeptide is provided in lane 1. 



i) 

2) 
3) 



NOV9 

Q99467 

Q62192 



Table 9D. ClustalW Analysis of NOV9 

(SEQ ID NO: 18) 
(SEQ ID NO: 134) 
(SEQ ID NO: 135) 



NOV9 

Q99467 

Q62192 



MAFDVSCFFWWLFSAGCKVITSWDQMCIEKEAg 


;<ty 


5 


CE 




LGLSEIPDTLF 


Jtteflefsf 




FLPTIHj 


RTF$ 




MAFDVSCFFt^WLFSAGCKVITSWDQMCIEKEAJ 
MABd|SCFFI|vSl F3A@C^STS@DC|2C IEKEffi 


KTY 
KTY 


i 


CE 
CE 


* 


LGLSEIPDTLF 

lgl|eipStlf 


5TTEFLEFSF 

SIteBlefsf 


i 


gLPTlgfi 


Jtfs 





74 
80 
74 

74 



NOV 9 

Q 9 94 67 FLDLTRCQINWIHEDTFQSHHQLSTLVLTGNPLIFMAETSLNGPKSLKHLFLIQTGI SNLEFI PVHNLENLESLYLGSNH 160 

Q62192 : 74 



NOV9 



Q99467 ISSIKFPKDFPARNLKVLDFQNNAIHYISREDMRSLEQAINLSLNFNGNNVKGIELGAFDSTVFQSLNFGGTPNLSVIFN 240 



i:OC3i3-e e : .5i»4 .,„..!. 



O :lSCiii:!: 



Q62192 



74 
74 



N0V9 ~ 

Q994 67 GLQNSTTQSLWLGTFEDIDDEDISSAMLKGLCEMSVESLNLQEHRFSDISSTTFQCFTQLQELDLTATHLKGLPSGMKGL 320 

Q62192 74 



NLLKKLVLSVNHFDQLCQISAANFPSLTHLY I RG WKKLHLGVGCLEKLGNLQTLDLSHNDI EASDCCSLQLKNLSHLQT 



NOV9 
Q99467 
Q62192 

NOV 9 

Q9 94 67 LNLSHNEPLGLQ SQAFKE C PQLELLDLAFTRLH INAPQS PFQNLHFLQVLNLTYCFLDTSN 
Q62192 
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NOV9 
Q99467 

Q62192 iHjjFF|--g|G| 

NOV9 P^sgSCP|RAPg| 26 0 

Q99467 lSiBFFf|vKyH|rWKYQHI 661 

Q62192 160 



PTAflfsB 246 
^FLffVFLL 64 0 
--gNg 160 



BLAST analysis was performed on sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. Patp 
results include those listed in Table 9E. 



Table 9E. Patp BLASTP Analysis for NOV9 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAW28 510 


Product of clone J422 
- Homo; sapiens 


661 


166/189 
(87%) 


172/189 
(91%) 


6 .4e-83 


patp:AAW87556 


B cell surface protein 

sequence - Homo 

sapiens _^ 


661 


166/189 
(87%) , 


172/189 
(91%) 


6.4e-83 


patp:AAY82527 


Human RP105 protein 
sequence 


650 


166/189 
(87%) 


172/189 
(91%) 


6 .4e-83 


patp:AAW47274 


Human B-cell 
activation and 
survival antigen-1 


661 


163/189 
(86%) 


169/189 
(89%) 


l.le-80 


patp:AAY11833 


Human 5' EST secreted 
protein 


75 


72/74 
(97%) 


72/74 
(97%) 


1.2e-35 



DOMAIN results for NOV9 as disclosed in Tables 9F, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST analysis 
software samples domains found in the Smart and Pfam collections. Table 9F lists the domain 
description from DOMAIN analysis results against NOV9. 



Table 9F. Domain Analysis of NOV9 

72 




PSSMs producing significant alignments: Score (bits) E value 



LRRCT (InterPro) Leucine rich repeat C- terminal domain 44.4 2.6e-09 

LRR (InterPro) Leucine Rich Repeat 28.8 0.00013 

LRR: domain 1 of 4, from 54 to 77: score 4.2, E = 1.7e+02 

(SEQ ID NO: 136) nLeeLdLsnNnLsGslPpesf gnLp< -* 

| + | | + | | ++++ + | + | + 
N0V9 (SEQ ID NO:357) 54 TTEFLEFSFNFLP-TIHNRTFSNQH 77 

LRR: domain 2 of 4, from 84 to 107: score 4.1, E = 1.7e+02 

(SEQ ID NO: 137) nLeeLdLsnNnLs .GslPpesfgnLp<- * 

|++|+| +| ++++ | ++ |+ 
N0V9 (SEQ ID NO:358) 84 VLRHLNLKGNHFQdGTITK- -TNLLQ 107 

LRR: domain 3 of 4, from 111 to 134: score 16.6, E = 0.59 

(SEQ ID NO: 138) nLeeLdLsnNnLsGslPpesf gnLp< - * 

+ 11 + 1 II++ I 1+ + + +1 
NOV9 (SEQ ID NO:359) 111 SLEVLILSSCGLL-SIDQQAFHSLG 134 

LRR: domain 4 of 4 , from 135 to 158: score 14.0, E = 3.7 

(SEQ ID NO: 139) nLeeLdLsnNnLsGslPpesf gnLp< - * 

+ + | | + +| +++ |+ 
NOV9 (SEQ ID NO:360) 135 KMSHVDLSHNSLT-CDSIDSLSHLK 158 

LRRCT: domain 1 of 1, from 191 to 254: score 44.4, E = 2.6e-09 

(SEQ ID NO: 140) NPf nCDCeLrwLlrWlretnprrledqedlrCasPeslrGqpl , . 

|| ++ | + | + + | + | +| | 

+ || ++ | +++ || + | + |||| + | + + + 

NOV9 (SEQ ID NO:361) 191 NPLDCTCSNIHFLTWYKE- 

NLHKLEGSEETTCANPPSLRGVKLstsi 236 

lellp. .sdfsCp<-* 

+ + 1+ ++ + I++I I I 
237 wlptaLTSSHpvSSLSCP 254 



Lymphocyte antigen 64 (RP105) is a B cell Toll like receptor (TLR) that transmits a 
growth-promoting signal and is implicated in the life/death decision of B cells. The growth- 
promoting signal activation by RP105 leads to resistance against irradiation-induced apoptosis and 
massive B-cell proliferation. RP105 has tandem repeats of a leucine-rich motif in the extracellular 
domain that is expected to be involved in protein-protein interactions. Role of RP105 has been 
implicated not only in B cell proliferation but also in secretion of large quantities of LPS- 
neutralizing antibodies as an innate immune responses to bacterial cell wall lipopolysaccharide. 
Loss of RP105 has been implicated in increased disease activity in systemic lupus erythematosus. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from: bacterial infection, allergic disease such as asthma, B cell 
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neoplasms, auto-immune diseases such as systemic lupus erythematosus (SLE), histocystic 
leukemia, hairy cell leukaemia, prolymphocyte leukaemia, myelomas and other diseases, 
disorders and conditions of the like. 

NOV9 shares extensive sequence homologies with Lymphocyte Antigen 64 family 
proteins. The structural similarities indicate that NOV9 may function as a member of 
Lymphocyte Antigen 64 family proteins. Accordingly, the NOV9 nucleic acids and proteins 
identified here may be useful in potential therapeutic applications implicated in (but not limited 
to) various pathologies and disorders as indicated herein. For example, a cDNA encoding the 
Lymphocyte Antigen 64-like protein NO V9 may be useful in gene therapy, and the Lymphocyte 
Antigen 64-like protein NOV9 may be useful when administered to a subject in need thereof. The 
NOV9 nucleic acid encoding Lymphocyte Antigen 64-like protein, and the Lymphocyte Antigen 
64-like protein of the invention, or fragments thereof, may further be useful in diagnostic 
applications, wherein the presence or amount of the nucleic acid or the protein are to be assessed. 

The Lymphocyte Antigen 64 disclosed in this invention is expressed in at least the 
following tissues: Adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, 
placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, 
testis, thyroid, trachea, uterus. Based on the tissues in which NOV9 is most highly expressed, 
specific uses include developing products for the diagnosis or treatment of a variety of diseases 
and disorders associated therewith. Additional specific expression of NOV9 in normal and 
diseased tissues are shown in the Examples. 

NOV9 nucleic acids and polypeptides are further useful in the generation of antibodies that 
bind immuno-specifically to the novel NOV9 substances for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section 
below. The disclosed NOV9 protein has multiple hydrophilic regions, each of which can be used 
as an immunogen. In one embodiment, a contemplated NOV9 epitope is from about amino acids 
1 to 35. In another embodiment, a NOV9 epitope is from about amino acids 50 to 85. In 
additional embodiments, NOV9 epitopes are from about amino acids 95 to 125, from about amino 
acids 175 to 200, from about amino acids 215 to 325, and from about amino acids 335 to 71 1. 
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These novel proteins can be used in assay systems for functional analysis of various human i 
disorders, which will help in understanding of pathology of the disease and development of new 
drug targets for various disorders. 



NOV10 

A disclosed NOV 10 nucleic acid (SEQ ID NO: 19) of 2349 nucleotides (also referred to as 
CG55910-01) encoding a novel ACYL-COA DESATURASE-like protein is shown in Table 10A. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 260- 
262 and ending with a TGA codon at nucleotides 1250-1252. Putative untranslated regions are 
found upstream from the initiation codon and downstream from the termination codon, and are 
underlined. The start and stop codons are shown in bold letters in Table 10A. 

Table 10A. NOV1Q nucleotide sequence (SEQ ID NO:19). I 

TATTTTAATCCCCCCCCCCCCCCGAGCCATATGGGGGATACGCCAGCAACAGACGCCGGCCGCC 

AAGATCTGCATCCCTAGGCCACGCTAAGACCCTGGGGAAGAGCGCAGGAGCCCGGGAGAAGGGC 

TGGAAGGAGGGGACTGGACGTGCGGAGAATTCCCCCCTAAAAGGCAGAAGCCCCCGCCCCCACG 

CTCGAGCTCCGCTCGGGCAGAGCGCCTGCCTGCCTGCCGCTGCTGCGGGCGCCCACCTCGCCCA 

GCCATGCCAGGCCCGGCCACCGACGCGGGGAAGATCCCTTTCTGCGACGCCAAGGAAGAAATCC 

GTGCCGGGCTCGAAAGCTCTGAGGGCGGCGGCGGCCCGGAGAGGCCAGGCGCGCGCGGGCAGCG 

GCAGAACATCGTCTGGAGGAATGTCGTCCTGATGAGCTTGCTCCACTTGGGGGCCGTGTACTCC 

CTGGTGCTCATCCCCAAAGCCAAGCCACTCACTCTGCTCTGGGCCTACTTCTGCTTCCTCCTGG 

CCGCTCTGGGTGTGACAGCTGGTGCCCATCGCTTGTGGAGCCACAGGTCCTACCGGGCCAAGCT 

GCCTCTGAGGATATTTCTGGCTGTCGCCAACTCCATGGCTTTCCAGAATGACATCTTCGAGTGG 

TCCAGGGACCACCGAGCCCACCACAAGTACTCAGAGACGGATGCTGACCCCCACAATGCCCGCC 

GGGGCTTCTTCTTCTCCCATATTGGGTGGCTGTTTGTTCGCAAGCATCGAGATGTTATTGAGAA 

GGGGAGAAAGCTTGACGTCACTGACCTGCTTGCTGATCCTGTGGTCCGGATCCAGAGAAAGTAG ■ 

TATAAGATCTCCGTGGTGCTCATGTGCTTTGTGGTCCCCACGCTGGTGCCCTGGTACATCTGGG 

GAGAGAGTCTGTGGAATTCCTACTTCTTGGCCTCTATTCTCCGCTATACCATCTCACTCAACAT 

CAGCTGGCTGGTCAACAGCGCCGCCCACATGTATGGAAACCGGCCCTATGACAAGCACATCAGC 

CCTCGGCAGAACCCACTCGTCGCTCTGGGTGCCATTGGTGAAGGCTTCCATAATTACCATCACA 

CCTTTCCCTTTGACTACTCTGCGAGTGAATTTGGCTTAAATTTTAACCCAACCACCTGGTTCAT 

TGATTTCATGTGCTGGCTGGGGCTGGCCACTGACCGCAAACGGGCAACCAAGCCGATGATCGAG 

nrrrGG ZXTXGGrrAOGRrTGGAGArAGrAGTGCTTG AACTTGGAACAGCCATCCCACATGTCTGC 

CGTTGCAACCTCGGTTCATGGCTTTGGTTACAATAGCTCTCTTGTACATTGGATCGTGGGAGGG 

GGCAGAGGGTGGGGAAGGAACGAGTCAATGTGGTTTGGGAATGTTTTTGTTTATGTCAAAATAA 

TGTTGAAATACAATTATCAATGAAAAAACTTTCGTTTTTTTTTTTGGTTGGTTTTGTTTTTGAG 

ACAGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGCGCAGTCTCGGCTCACTGCAGCCTC ■* 

CACCTACCTGGTTCAAGCAATTCTCCTGCCTCAGCCTCCTGAGTAGCTGAGATTACAGGAGCCT ■ ■ 

GCCACCACACCCAGCTAATTTTTTTGTATTTTTAGTAGAGACAGGGTTTCATCATGTTGGCCAG 1 

ACTGGCCTCGAATTCCTGACCTCAGGCAATCCACCCGCCTCGGCCTCCCAAAGAGCTGGGATTA 

CAGGCGTGAGCCACCGCACCCTGCCGAAAAAAACTTTTTTTTTTTGAGACGGAGGCTCGCTCTG > 

TCCCCCAGGTCTGGATGTGCAGTGGCGAGATTTCAGCTCACTGACAAGCTCCGCCTCCCGGGGT 

TCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGGAGCCAGCGCGCCCAGCCTAAAAAA 

CTTTTCAGGTCAATATTACTACGATTTAACTTTACGAGTGTGGACCTGTGATTTAATCGGCTAT 

TAGCTAAGAATAGCGTCAAATTATTCGTGTGTCATTGTGGCTTGAACATTGATGGCTAACCCTT 

CCTGGAAAGGGATGAAGGCAAAGTAATATTTCTTTTAGTGGTAGTTCAGGAGACCATGTGGTCT * 

CCTTTGTCTACCAATTTACCCGATCATGTGTTATTAAAACACCCCTTCTGGAGGACAAAGAGGG 

GTTACACACACAGGGGTCTTGTCGGGCAACACAGCAGGTCCGGTGACCATCGGGCGGCGGGGTC 

TCGCGGCTCCAACTCACCCGGCACACACGACAACAGACGGGCTGATCTCGGGGTACCGGAAGCC 

TCGTCGAAACAAATATCGCCGTTTTGCTCGACGCCAAACTGCTAT . 
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The ACYL-COA DESATURASE NOV 10 disclosed in this invention maps to 
chromosome 4. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 805 of 808 bases (99%) identical to a gbiGENBANK- 
ID:AK024685|acc:AK024685.1 mRNA from Homo sapiens (Homo sapiens cDNA: FLJ21032 fis, 
clone CAE07365). 

A disclosed NOV10 polypeptide (SEQ ID NO:20) encoded by SEQ ID NO:19 has 330 
amino acid residues and is presented in Table 10B using the one-letter amino acid code. SignalP, 
Psort and/or Hydropathy results predict that NOV 10 has a signal peptide and is likely to be 
localized extracellularly with a certainty of 0.6000. In an alternative embodiment, NOV 10 is 
likely to be localized to the Golgi with a certainty of 0.4000, or to the endoplasmic reticulum 
(membrane) with a certainty of 0.3000, or to the microbody (peroxisome) with a certainty of 
0.3000. NOV10 is likely a Type Ilia membrane protein (Ncyt Cexo) and has a likely cleavage site 
between pos. 16 and 17, i.e., at the dash in the amino acid sequence CDA-KE. 

Table 10B. Encoded NOV10 protein sequence (SEQ ID NO:20). 

M PG P ATDAGK I P FCDAKE E I RAGLE S S EGGGG PER PGARGQRQN I VWRNWLMS LLHLGAVYS LVL I P KAKPL 
TLLWAYFCFLLAALGVTAGAHRLWSHRSYRAKLPLRI FLAVANSMAFQNDI FEWSRDHRAHHKYSETDADPHN 
ARRGFFFSHIGWLFVRKHRDVIEKGRKLDVTDLLADPVTOIQRKYYKISWLMCFWPTLVPWYIWGESLWNS 
YFLAS I LRYT I S LN I S WLVNS AAHMYGNRP YDKH I S PRQNPLVALGA I GEGFHNYHHT F P FD YS AS E FGLNFN 
■ PTTWFI DFMC WLGLATDRKRATKPM I EARKARTGDS S A __ 

The full amino acid sequence of the protein of the invention was found to have 203 of 
284 amino acid residues (71%) identical to, and 242 of 284 amino acid residues (85%) similar to, 
the 357 amino acid residue ptnr : SPTREMBL-ACC : Q9 YGM2 protein from Gallus gallus 
(Chicken) (ACYL-COA DESATURASE 1 (EC 1.14.99.5) (STEAROYL-COA DESATURASE 
1) (FATTY ACID DESATURASE 1). 

In a further search of public sequence databases, NOV 1 0 was found to have homology to 
the amino acid sequences shown in the BLASTP data listed in Table IOC. 



Table 10C. BLASTP results for NOV10 




Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 

(%) 


Positives 
(%) 


Expect 


ptnr : REMTREMBL- 
ACC:CAC88580 


SEQUENCE 1 FROM PATENT 
WOO 16 6 7 58 - Homo 
sapiens 


330 


330/330 
(100%) 


330/330 
(100%) 


1.8e-183 
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ptnr : SPTREMBL- 
ACC:Q9YGM2 


ACYL-COA DESATURASE (EC 
1.14.99.5) (STEAROYL- 
COA DESATURASE) (FATTY 
ACID DESATURASE) 
(DELTA (9) -DESATURASE) - 
Gallus gallus 


357 


203/284 
(71%) 


242/284 
(85%) 


2.7e-116 


ptnr : SPTREMBL- 
ACC:Q9PW15 


ACYL-COA DESATURASE (EC 
1 . 14 . 99 . 5) (STEAROYL- 
COA DESATURASE) (FATTY 
ACID DESATURASE) 
(DELTA (9) -DESATURASE) - 
Ctenopharyngodon idella 


324 


200/285 
(70%) 


236/285 
(82%) 


1.7e-114 


ptnr : SPTREMBL- 
ACC:Q92038 


ACYL-COA DESATURASE (EC 
1.14.99.5) (STEAROYL- 
COA DESATURASE) (FATTY 
ACID DESATURASE) 
(DELTA (9) -DESATURASE) - 
Cyprinus carpio 


327 


200/286 
(69%) 


234/286 
(81%) 


2.0e-113 


ptnr : SPTREMBL- 
ACC:Q9PU86 


ACYL-COA DESATURASE (EC 
1.14.99.5) (STEAROYL- 
COA DESATURASE) (FATTY 
ACID DESATURASE) 
(DELTA (9) -DESATURASE) - 
Cyprinus carpio 


324 


201/285 
(70%) 


230/285 
(80%) 


6.7e-113 



The homology of these sequences is shown graphically in the ClustalW analysis shown in 
Table 10D. The NOV 10 polypeptide is provided in lane 1 . 



1) 


NOV10 


(SEQ 


ID 


NO: 


20) 


2) 


CAC88580 


(SEQ 


ID 


NO 


141) 


3) 


Q9YGM2 


(SEQ 


ID 


NO 


142) 


4) 


Q9PW15 


(SEQ 


ID 


NO 


143) 


5) 


Q92038 


(SEQ 


ID 


NO 


144) 


6) 


Q9PU86 


(SEQ 


ID 


NO 


145) 



Table 10D. ClustalW Analysis of NOV10 




10 20 30 40 50 

....|....|....|....|....|....|....|. 
PATDlGKI P FCDAKEHl RAGIjj 

patd|gki p fcdakeBi rag| 

l)uqekkfssassttwrsrv t rkngnvimekdllnhddvaaar-gm 

(MT^gQARR 

""pIWH 

IPIWH 



• I ■ 





■ I - 



160 
•-I 



P^^LG|TAGAHRLWSHRSY^LPLRIFLA|ANSMAFQNDI|EWSRDHRgKj 
lg|tagahrlwshrsy|a^ 
lg|tag§hrlwshr"syka|lpi^ 
b^GOT A(3AHRLWSHRSYKaBl pLr-I FLA|ANS^F ; QNDI yewsrdhrvh 
SALGyTAGAHRLWSHRSY-i^LPX|^ 

SALG^TAGAHRLWS^RSYKA^LPLRIFLA^ANSM^FQNDIYEWSRpHRVH 




:LOp:.W-SS«* ,„ iOl 5131": 



Q9YGM2 
Q9PW15 
Q92038 
Q9PU86 




NOV10 

CAC88580 

Q9YGM2 

Q9PW15 

Q92038 

Q9PU86 



BLAST analysis was performed on sequences from the Patp database, which is a 
, proprietary database that contains sequences published in patents and patent publications. Patp 



results include those listed in Table 10E. 



Table 10E. Patp BLASTP Analysis for NOV10 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/ Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


E Value 


patp :AAG63 225 


Amino acid sequence of 
a human lipid 
metabolism enzyme - 
Homo sapiens 


330 


330/330 
(100%) 


330/330 
(100%) 


I.4e-183 


patp:AAG63850 


Amino acid sequence of 
human fatty acid 
desaturase 25934 - 
Homo sapiens 


330 


330/330 
(100%) 


330/330 
(100%) 


1.4e-183 


patp:AAG63934 


Amino acid sequence of 
human fatty acid 
desaturase 25934 - 
Homo sapiens 


330 


330/330 
(100%) 


330/330 
(100%) 


1.4e-183 


patp:AAY6 93 7 8 


Amino acid sequence of 
human skin stearoyl- 
CoA desaturase - Homo 
sapiens 


359 


187/284 
(65%) 


234/284 
(82%) 


2 .le-107 


patp:AAR25853 


MSH^dependent protein 
obtd. from hamster 
flank organ - 
Mesocricetus auratus 


354 


181/284 
(63%) 


233/284 
(82%) 


3.6e-105 



Table 101 lists domain descriptions from pfam analysis for NOV 10. This indicates that the 
NOV 10 sequence has properties similar to those of other proteins known to contain these domains 
and similar to the properties of these domains. 



Table 10F. Domain Analysis of NO VI 0 

Pfam analysis 

Model Domain seq-f seq-t 



Desaturase l/l 51 295 




hmm-f hmm-t score E -value 



1 248 [] 505.3 4.7e-148 
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Alignments of top-scoring domains: 

Desaturase: domain 1 of 1, from 51 to 295: score 505.3, E = 4.7e-148 
(SEQ ID NO: 146) 
illgalHlgAlyllallptelkwktvivalllYvitGGlGITaGyHR 

+I+++IIIII I + l ++ + 1 I 

++ l +++ + + ||+|||+|| 

NOV10 (SBQ ID NO;362) 51 VLMSLLHLGAVYS -LVLIPKAKPLTLLWAYFCFLLAA- 



LGVTAGAHR 95 



LwsHRSYkaklpLrifLaifgtlAvQgsiyeWardHRaHHkysDTdaDPH 

I I I I II l + l I I I II I I I I ++++I + I++I + II + IIIIIIIIII + IIIIII 
96 LWSHRSYRAKLPLRIFLAVANSMAFQNDIFEWSRDHRAHHKYSETDADPH 145 

danRGFf f SHvGWlLvkkhPavkekgkkldlsDLkaDpVvrFqhryYipl 

+ MIIIIIMII I + II++I + III + III++II + IIIIII I++II++ 

14 6 NARRGFFFSHIGWLFVRKHRDVIEKGRKLDVTDLLADPWRIQRKYYKIS 195 

mvlmgf iLPtLvpgylwGetfwggfvwagf IRlvfvlhaTWcVNSaAHkf 

+ III + I++IIIII + I IU++I++++ I++II+++ 1+ I+IIIIII++ 
196 WLMCFWPTLVPWYIWGESLWNSYFLASILRYTISLNISWLVNSAAHMY 245 

Gy r PyDs r i t Prnnwl vAl vt f GEGwHNf HHt FPyDYRnaekwkweyDIT 

IIII+++III+II+IIIII+II 
246 GNRP YDKH I S PRQNPLVALGAI GEG FHNYHHTFP FD YS AS E FG - LNFNPT 294 

k<-* 
+ 

295 T 295 



The ACYL-COA DESATURASE disclosed in this invention is expressed in at least the 
following tissues: Brain, adrenal gland, eye, retina, colon, ovary, testis. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic 
applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from: Endometriosis, Fertility, Von Hippel-Lindau (VHL) 
syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalcemia, Parkinson's disease, 
Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, Multiple sclerosis, 
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Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, Pain, 
Neuroprotection, Diabetes and other diseases, disorders and conditions of the like. 

(OMIM 604031) Stearoyl-CoA desaturase (SCD; EC 1.14.99.5) is an iron-containing 
enzyme that catalyzes a rate-limiting step in the synthesis of unsaturated fatty acids. The principal 
product of SCD is oleic acid, which is formed by desaturation of stearic acid. The ratio of stearic 
acid to oleic acid has been implicated in the regulation of cell growth and differentiation through 
effects on cell-membrane fluidity and signal transduction. By RT-PCR of adipose tissue RNA 
with primers based on the sequence of rat SCD, a partial human SCD cDNA was isolated. Using 
RNase protection assays, it was recently found that human SCD was expressed at higher levels in 
colon and esophageal carcinomas than in the counterpart normal tissues. Additional cDNAs 
corresponding to the full-length human SCD transcript were cloned leading to 6 predicted amino 
acid changes. It was recently reported that the deduced 359-amino acid SCD protein contains the 
3 highly conserved histidine-containing regions that are essential for the enzyme's catalytic 
activity. The coding region of human SCD shares 85% and 82% nucleotide identity with those of 
mouse Scdl and Scd2, respectively. Northern blot analysis revealed that SCD is expressed 
ubiquitously as 3.9- and 5.2-kb mRNAs, with the highest levels in brain and liver. The 2 
transcripts arise from use of alternative polyadenylation signals. It was demonstrated that the 
human SCD gene spans approximately 24 kb and contains 6 exons. They noted that the 
organization of the human, mouse, and rat SCD genes is very similar. By analysis of a somatic cell 
hybrid panel, the SCD gene was mapped to chromosome 1 0 and a transcriptionally inactive, 
processed SCD pseudogene to chromosome 17. Deletions were identified in the Scdl gene in the 
asebia (ab) mutant mouse, which has rudimentary sebaceous glands and develops alopecia. Fatty 
acid desaturases (EC 1.14.99.-) are enzymes that catalyze the insertion of a double bond at the 
delta position of fatty acids. 

There are two distinct families of fatty acid desaturases which do not seem to be 
evolutionary related. Family 1 is composed of: Stearoyl-CoA desaturase (SCD) (EC 1.14.99.5). 
SCD is a key regulatory enzyme of unsaturated fatty acid biosynthesis. SCD introduces a cis 
double bond at the delta(9) position of fatty acyl-CoA's such as palmitoleoyl- and oleoyl-CoA. 
SCD is a membrane-bound enzyme that is thought to function as a part of a multienzyme complex 
in the endoplasmic reticulum of vertebrates and fungi. Family 2 is composed of: Plants stearoyl- 
acyl-carrier-protein desaturase (EC 1.14.99.6), these enzymes catalyze the introduction of a double 
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bond at the delta(9) position of steraoyl-ACP to produce oleoyl-ACP. This enzyme is responsible 
for the conversion of saturated fatty acids to unsaturated fatty acids in the synthesis of vegetable 
oils. Cyanobacteria desA an enzyme that can introduce a second cis double bond at the delta 
position of fatty acid bound to membranes glycerolipids. DesA is involved in chilling tolerance; 
the phase transition temperature of lipids of cellular membranes being dependent on the degree of 
unsaturation of fatty acids of the membrane lipids. 



NOV11 



A disclosed NOV1 1 nucleic acid of 141 1 nucleotides (also referred to as CG50281-01) 
(SEQ ID NO:21) encoding a novel WNT-10B PROTEIN PRECURSOR-like protein is shown in 
Table 1 1 A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 254-256 and ending with a TGA codon at nucleotides 1280-1282. Putative 
untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined and the start and stop codons are in bold in Table 1 1 A. 



Table 11 A. NOV11 nucleotide sequence (SEQ ID NO:21 ) 

CAAGTGTTTGTGAGTCTGTGTGTCTGAGTTTGCAAGTGAGTGTGTGTC TGTGTGCCGGGC 
GTTGTGTCTGATTGGGCAAGGTTCCAGGGGTGCTCGCTTGAGTCCTGAGCTGGGACAACG 
CCTTGACTCTTCTTCTTTAAGACCTCCAAGCCTCAGGGACTCTGGGAATCAAGGGGTGTT 
TCTTCTTGTTTTGTTTGAGGAGGAATGAGAAGGGTCCTGATCGATCTGCCCACCGGAGCC 
TCCGGGCTTCGACA TGCTGGAGGAGCCCCGGCCGCGGCCTCCGCCCTCGGGCCTCGCGGG 
TCTCCTGTTCCTGGCGTTGTGCAGTCGGGCTCTAAGCAATGAGATTCTGGGCCTGAAGTT 
GCCTGGCGAGCCGCCGCTGACGGCCAACACCGTGTGCTTGACGCTGTCCGGCCTGAGCAA 
GCGGCAGCTAGGCCTGTGCCTGCGCAACCCCGACGTGACGGCGTCCGCGCTTCAGGGTCT 
GCACATCGCGGTCCACGAGTGTCAGCACCAGCTGCGCGACCAGCGCTGGAACTGCTCCGC 
GCTTGAGGGCGGGGGCCGCCTGCCGGACCACAGCGCCATCCTCAAGCGCGGTTTCCGAGA 
AAGTGCTTTTTCCTTCTCCATGCTGGCTGCTGGGGTCATGCACGCAGTAGCCACGGCCTG 
CAGCCTGGGCAAGCTGGTGAGCTGTGGCTGTGGCTGGAAGGGCAGTGGTGAGCAGGATCG 
GCTGAGGGCCAAACTGCTGCAGCTGCAGGCACTGTCCCGAGGGAAGGCTCCCCGGGACAT 
CCAGGCACGAATGCGAATCCACAACAACAGGGTGGGGCGCCAGGTGGTAACTGAAAACCT 
GAAGCGGAAATGCAAGTGTCATGGCACATCAGGCAGCTGCCAGTTCAAGACATGCTGGAG 
GGCGGCCCCAGAGTTCCGGGCAGTGGGGGCGGCGTTGAGGGAGCGGGTGGGCCGGGCCAT 
CTTCATTGATACCCACAACCGCAATTCTGGAGCCTTCCAGCCCCGTCTGCGTCCCCGTCG 
CCTCTCAGGAGAGCTGGTCTACTTTGAGAAGTCTCCTGACTTCTGTGAGCGAGACCCCAC 
TATGGGCTCCCCAGGGACAAGGGGCCGGGCCTGCAACAAGACCAGCCGCCTGTTGGATGG 
CTGTGGCAGCCTGTGCTGTGGCCGTGGGCACAACGTGCTCCGGCAGACACGAGTTGAGCG 
CTGCCATTGCCGCTTCCACTGGTGCTGCTATGTGCTGTGTGATGAGTGCAAGGTTACAGA 
r-Tn^-rnzjaT^TGTGTAAGTG AGGGTCAACCTTACCTTGGGGCTGGGGAAAAGGACTGTG 
TGAAAGGAAGCGGCTTTTCAACCCTTTGCTATGATTTCCTTC GAAGGTCACTCTTGGCCC 
CTGGAAGCTTAAAGATCTACCTGGAAAAAAC 
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The WNT-10B PROTEIN PRECURSOR-like NOV1 1 disclosed in this invention maps to 
chromosome 12. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 641 of 654 bases (98%) identical to a gbiGENBANK- 
ID:HSU81787|acc:U8 1787.1 mRNA from Homo sapiens (Human WntlOB mRNA, complete 
cds). 

A disclosed NOV1 1 polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 has 342 
amino acid residues and is presented in Table 1 IB using the one-letter code. NOV1 1 polypeptides 
are likely Type lb (Nexo Ccyt) membrane proteins. Analysis of NOV 1 1 with INTEGRAL 
software predicts a likelihood of -3.88 of having a transmembrane domain at residues 157 - 173 
(156 - 174). The SignalP, Psort and/or Hydropathy results predict that NOV1 1 has a signal 
peptide and is likely to be localized extracellularly with a certainty of 0.3700. In an alternative 
embodiment, NOV1 1 is likely to be localized to the lysosome (lumen) with a certainty of 0.1900, 
or to the endoplasmic reticulum (membrane) with a certainty of 0.1000, or to the endoplasmic 
reticulum (lumen) with a certainty of 0.1000. The most likely cleavage site for aNOVl 1 signal 
peptide is between amino acids 28 and 29, i.e., at the dash in the sequence ALS-NE. 

Table 11B. NOV11 protein sequence (SEQ ID NO:22) 

MLEEPRPRPPPSGLAGLLFLALCSRALSNEILGLKLPGEPPLTANTVCLTLSGLSKRQLG 
LCLRNPDVTASALQGLHIAVHECQHQLRDQRWNCSALEGGGRLPHHSAILKRGFRESAFS 
FSMLAAGVMHAVATACSLGKLVSCGCGWKGSGEQDRLRAKLLQLQALSRGKAPRDIQARM 
RIHNNRVGRQWTENLKRKCKCHGTSGSCQFKTCWRAAPEFRAVGAALRERVGRAIFIDT 
HNRNSGAFQPRLRPRRLSGELVYFEKSPDFCERDPTMGSPGTRGRAGNKTSRLLDGCGSL 
CCGRGHNVLRQTRVERCHCRFHWCCYVLCDECKVTEWVNVCK 

The full amino acid sequence of the protein of the invention was found to have 171 of 176 
amino acid residues (97%) identical to, and 173 of 176 amino acid residues (98%) similar to, the 
389 amino acid residue ptnr:SWISSPROT-ACC:O00744 protein from Homo sapiens (Human) 
(WNT-10B PROTEIN PRECURSOR (WNT-12)). 

In a search of public sequence databases, NOV1 1 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 1 1C. 
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Table 11C. BLASTP results for NOV11 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr : TREMBLNEW- 
ACC:BAB72181 


WNT10B - Homo sapiens 


389 


171/176 
(97%) 


173/176 
(98%) 


4 . 5e-189 


ptnr:SWISSPROT- 
ACC:O00744 


WNT-10B protein 
precursor (WNT-12) - 
Homo sapiens 


389 


171/176 
(97%) 


173/176 
(98%) 


2.5e-188 


ptnr :SWISSPROT- 
ACC:P48614 


WNT-10B protein 
precursor (WNT-12) - 
Mus musculus 


389 


168/176 
(95%) 


■ 172/176 
(97%) 


9.8e-l85 


ptnr : SPTREMBL- 
ACC;P79753 


WNT10B - Fugu 
rubripes {Japanese 
pufferfish) (Takifugu 
rubripes) 


390 


123/208 
(59%) 


154/208 
(74%) 


2.5e-119 


ptnr :SWISSPROT- 
ACC:P70701 


WNT-10A protein 
precursor - Mus 
musculus 


417 


119/182 
(65%) 


136/182 
(74%) 


2.0e-117 



A multiple sequence alignment is shown in Table 1 ID, with the protein of the invention 
being shown on the first line in a ClustalW analysis comparing the protein of the invention with 
related protein sequences shown in Table 1 1C. 



1) NOVll CG50281-01 

2) BAB72181 

3) 000744 

4) P48614 

5) P79753 

6) P70701 



Table 11D. ClustalW Analysis of NOVll 

(SEQ ID NO: 22) 
(SEQ ID NO: 147) 
(SEQ ID NO: 148) 
(SEQ ID NO:149) 
(SEQ ID NO: 150) 
(SEQ ID NO: 151) 




NOVll 

BAB72181 

000744 

P48614 

P79753 

P70701 




• I ■ 



250 



FPHSLgSPGPGSS 
iSFPHSLHSPGPGSS 

fpi sogs pvpgs vpgg 

LS SI 

•LSHGvQeHPAI LPj 



260 270 280 290 

..|....|....|....|....|....|....|....|. 
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NOVll 
BAB72181 
000744 
P48614 



RMRI HNNRVGRQVyT'ENLKRKC KCHGTSG^GQFKTCWRAAPE FRAVGAALRERjjgRAI E I DTHNRNSGAFQ PR 
RMRIHNNRVGRQVytENLKRkCKCHGTSGSCQFCT 
RMRIHNNRVGRQWTENLKRKCKCHGTSGSCQFKTC 



tfRVGRQWTENLKRK 
MRVGRQWTENLKRK 



QFKTCWRAAPEFRA 1 
2FKTCWRAAPEFRAI 



AIFIDTHNRNSGAF 
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••I 




Other BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results include 
those listed in Table 1 IE. 



Table HE. Patp BLASTP Analysis for NOV11 



Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


E Value 


patp:AAW08928 


Wnt-lOb protein - Homo 
sapiens 


389 


171/176 
(97%) 


173/176 
(98%) 


4 .6e-187 


patp:AAR53689 


HR2 polypeptide - Homo 
sapiens 


389 


168/176 
(95%) 


172/176 
(97%) 


7.6e-185 


patp :AAY94319 


Murine Wnt-lOA protein 
- Mus musculus 


417 


119/182 
(65%) 


136/182 
(74%) 


1.6e-117 


patp:AAY28559 


Wnt-lOa polypeptide #1 
- Homo sapiens 


417 


119/182 
(65%) 


137/182 
(75%) 


4 .le-117 


patp:AAB95835 


Human protein sequence 
SEQ ID NO: 18862 - Homo 
sapiens 


417 


119/182 
(65%) 


137/182 
(75%) 


2.3e-116 



Table 1 IF lists the domain description from DOMAIN analysis results against NOV1 1 . 



Table 11F. Domain Analysis of NO VI 1 



Pfam analysis 

Model Domain seq-f seq-t hmm-f hmm-t score E- value 



wnt 


1/2 


47 


161 . . 


1 


115 


[. 


133 


3 


4.1e-48 


Metallothio_2 


1/1 


142 


214 . . 


1 


85 


[] 


-33 


6 


7.4 


wnt 


2/2 


174 


342 .] 


160 


352 


-] 


292 


.7 


4 .5e-106 



Alignments of top-scoring domains: 

wnt: domain 1 of 2, from 47 to 161: score 133.3, E = 4.1e-48 
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(SEQ ID NO: 152) lCrslPGLsprQrqlCrrnpdvmasvseGaqlaiqECQhQFRgrRWN 

+ | + | IM + II+ II lllll + ll 

I+++I++IIIII I III 

NOV1 1 (SEQ ID NO;363) 4 7 

VCLTLSGLSKRQLGLCLRNPDVTASALQGLHIAVHECQHQLRDQRWN 93 

CStldslnersvfgkvlkkgtREtAFVyAIsSAGVahaVTRaCseGeles 

|| + | ++ + + +M + I + II + M + + +111 + 111+ III l + l I 
94 CSALEGGGRLPHHSAILKRGFRESAFSFSMLAAGVMHAVATACSLGKLVS 143 

CGCDdkRkadeerlrikL< - * 

|||+ I ++ +111 II 
144 CGCGWKGSGEQDRLRAKL 161 

Metallothio_2: domain 1 of 1, from 142 to 214: score -33.6, E = 7.4 
(SEQ ID NO: 153) MSCsCGGnCGCGSgCkCGsGCgGCkmYpdlsettssttteatTlvlG 

ll+ll +. Ill + 

II 

NOV11 (SEQ ID NO:364) 142 VSCGCGWK- - -GSGEQDRLRAK-LLQLQALSRGK- - -APR- - - 

---D 175 

VAPekkaqf egsEmgvavaaeenGCKC . GsnCkCdPCNC< - * 

+ + + + + |+ + + I I I + I++ I +1 

176 I QARMR I HNNRVGRQ WTENLKRKCKChGTSGS CQFKTC 214 

wnt: domain 2 of 2, from 174 to 342: score 292.7, E = 4.5e-106 
(SEQ ID NO: 154) rdrdaRsLMNLHNNEAGRkaVkshmrreCKCHGvSGSCslKTCWlsL 

| I + ++I++I I I++I I++I 

++++I+IIIII+IIII+ IIII++ 

N0V11 (SEQ ID NO:365) 174 RD-- 

I QARMR IHNNRVGRQWTENLKRKCKCHGTSGS CQFKTCWRAA 218 

PdFReVGdlLKeKYdgAieVevnkrgkgqrslssrkqasaleaanerfkk 

1 + 1 1 + 1 I++I + I+ I I + ++ l ++ l l + ++ + + + 

219 PEFRAVGAALRERVGRAI FIDTHNRNSG AFQPRLRPRR - 256 

PtrnQYTDLVYlEkSPDYCerdretGslGTqGRvCnktSkGlqWRDgCel 

+ III + IIIII + MII + II + II + II + IMII+ I III++ 
257 - LSG ELVYFEKSPDFCERDPTMGSPGTRGRACNKTSRLL DGCGS 299 

LCCGRGYnteqKvertekCnCkFHNGWCCyVkCeeCtewevhtCK<-* 

IIMII+I++ ++I + I + I + I + II 1 I I I I l + M + + H 
300 LC CGRGHNVLR - QTRVE RCHCRFH - - W C C YVL CDE CKVTE W VNVC K 342 



The WNT-10B PROTEIN PRECURSOR-Like protein disclosed in this invention is 
expressed in at least the following tissues: Melanocytes, heart, uterus, brain, lung, testis, b-cell, 
ovary. This information was derived by determining the tissue sources of the sequences that were 
included in the invention including but not limited to SeqCalling sources, Public EST sources, 
Literature sources, and/or RACE sources. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from: neurodegenerative disorders, epilepsy, cancers including but 
not limited to brain tumor, colon cancer and breast cancer, developmental disorders, and neural 
tube defects and other diseases, disorders and conditions of the like. 

WNT genes encode intercellular signaling glycoproteins that play important roles in key 
processes of embryonic development such as mesoderm induction, specification of the embryonic 
axis, and patterning of the central nervous system, spinal cord, and limbs. The name WNT denotes 
the relationship of this family to the Drosophila segment polarity gene 'wingless,' and to its 
vertebrate ortholog Intl , a mouse protooncogene. It was noted that multiple WNT genes are 
known to exist in several species that have been investigated ranging from Drosophila to man. 
They have been classified into various groups and subgroups on the basis of high sequence 
homology and common expression patterns. 

The vertebrate WNT8 subfamily includes genes from Xenopus, zebrafish, and chicken; the 
first mammalian WNT8 homolog, a human member of the Wnt8 family that they termed WNT8B 
was characterized on the basis of the very high sequence similarity (90-91% identity) of the 
inferred protein to those encoded by the Xenopus and zebrafish Wnt8b genes. The human cDNA 
encodes a 295-amino acid polypeptide that contains a C2H2 zinc finger-like motif. A 
predominant 1 .9-kb mRNA was detected in a variety of adult and fetal tissues. They used PCR 
typing of a human monochromosomal hybrid cell panel to map the gene to chromosome 10, and 
fluorescence in situ hybridization for localization at 10q24. Recently, the full-length cDNA 
sequence and genomic organization of the human WNT8B gene was reported along with studies 
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of expression of the gene in human and mouse embryos. The WNT8B gene contains 6 exons 
separated by small introns, with the exception of intron 1. The predicted protein has 351 amino 
acids. The gene is expressed predominantly as a transcript of approximately 2.1 kb. The human 
and mouse expression patterns appeared to be identical and were restricted to the developing 
brain, with the great majority of expression being found in the developing forebrain. In the latter 
case, expression was confined to the germinative neuroepithelium of 3 sharply delimited regions: 
the dorsomedial wall of the telencephalic ventricles (which includes the developing 
hippocampus), a discrete region of the dorsal thalamus, and the mammillary and retromammillary 
regions of the posterior hypothalamus. Expression in the developing hippocampus may suggest a 
role for WNT8B in patterning of this region, and subchromosomal localization of the human gene 
to 10q24 may suggest it as a candidate gene for partial epilepsy (EPT; OMIM-600512) in families 
in which the disease has been linked to markers in this region. WNT1 (OMIM- 164820) is a 
member of a family of cysteine-rich, glycosylated signaling proteins that mediate diverse 
developmental processes such as the control of cell proliferation, adhesion, cell polarity, and the 
establishment of cell fates. 

Wntl was identified as an oncogene activated by the insertion of mouse mammary tumor 
virus in virus-induced mammary adenocarcinomas. Although Wntl is not expressed in the 
normal mammary gland, expression of Wntl in transgenic mice causes mammary tumors. To 
identify downstream genes in the WNT signaling pathway that are relevant to the transformed cell 
phenotype, a PCR-based cDNA subtraction strategy and suppression subtractive hybridization was 
used. Two genes, WISP1 and WISP2 (OMIM- 603399), were identified that are upregulated in 
the mouse mammary epithelial cell line transformed by Wntl , but not by Wnt4 (OMIM- 603490). 
Together with a third related gene, WISP3 (OMIM- 603399), these proteins define a subfamily of 
the connective tissue growth factor family. Two distinct systems demonstrated WISP induction to 
be associated with the expression of WNT1 . WISP1 genomic DNA was amplified in colon cancer 
cell lines and in human colon tumors and its RNA overexpressed in 84% of the tumors examined 
compared with patient-matched normal mucosa. WISP3 also was overexpressed in 63% of colon 
tumors analyzed. In contrast, WISP2 showed reduced RNA expression in 79% of the tumors. 
These results suggested that WISP genes may be downstream of WNT1 signaling and that 
aberrant levels of WISP expression in colon cancer may play a role in colon tumorigenesis. It was 
found that the WISP1 cDNA encodes a 367-amino acid protein. Mouse and human WISP1 
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proteins are 84% identical; both have hydrophobic N-terminal signal sequences, 38 conserved 
cysteine residues, and 4 potential N-linked glycosylation sites. Alignment of the 3 human WISP 
proteins showed that WISP1 and WISP3 are most similar (42%), whereas WISP2 had 37% 
identity with WISP1 and 32% identity with WISP3. 

Several members of the Wnt gene family have been shown to cause mammary tumors in 
mice. Using degenerate primer PCR on human genomic DNA and specific PCR of cDNA 
libraries, a Wnt gene was isolated that had not previously been described in human. It is the 
human homolog of mouse Wnt 10b, which had been shown to be one of the oncogenes 
cooperating with FGF3 in the development of mouse mammary tumor virus (MMTV)-induced 
mammary carcinomas in mice. The human WNT10B sequence is 88 and 95% identical to the 
murine gene at nucleotide and amino acid levels, respectively. By YAC and fluorescence in situ 
hybridization (FISH) mapping, the gene was localized to 12ql3, a chromosomal region frequently 
rearranged in human tumors and also containing the WNT1 gene. WNT 1 OB expression was not 
observed in normal and benign proliferations of human breast tissue but was found to be elevated 
in 3 of 50 primary breast carcinomas. Southern blot analysis of the carcinoma expressing the 
highest level of WNT10B showed no amplification or rearrangement of the gene. It was recently 
demonstrated that the WNT 1 OB gene encodes a 389-amino acid protein with 96.6% sequence 
identity to mouse WntlOb. The expression pattern showed that it is synthesized in many adult 
tissues with the highest levels found in heart and skeletal muscle. By PCR typing of a 
human/rodent monochromosomal panel and FISH, they mapped WNT10B to 12ql3.1. It was 
recently shown that WNT signaling, likely mediated by WNT 1 OB, is a molecular switch that 
governs adipogenesis. WNT signaling maintains preadipocytes in an undifferentiated state 
through inhibition of the adipogenic transcription factors CEBPA and PPAR-gamma. When 
WNT signaling in preadipocytes is prevented by overexpression of axin or dominant-negative 
TCF4, these cells differentiate into adipocytes. Disruption of WNT signaling also causes 
transdifferentiation of myoblasts into adipocytes in vitro, highlighting the importance of this 
pathway not only in adipocyte differentiation but also in mesodermal cell fate determination. 

NOV12 




NOV 12 includes two novel Kilon Protein Precursor-like proteins disclosed below. The 
disclosed sequences have been named NOV 12a and NOV 12b. Unless specifically addressed as 
NOV 12a or NOV 12b, any reference to NOV 12 is assumed to encompass all variants. 



NOV12a 



A disclosed NOV12a nucleic acid of 1 196 nucleotides (also referred to as CG55920-01) 
(SEQ ID NO:23) encoding a novel Kilon Protein Precursor-like protein is shown in Table 12 A. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 94 
96 and ending with a TAA codon at nucleotides 1156-11 58. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are underlined 
and the start and stop codons are in bold in Table 12A. 



Table 12A. NOV12a nucleotide sequence (SEQ ID NO:23) 



GCGCGCCGCCTGGTTCCCGGGAAGACTCGCCAGCACCAGGGGGTGGGGGAGTGCGAGCTG 
AAAGCTGCTGGAGAGTGAGCAGCCCTAGCAGGGA TGGACATGATGCTGTTGGTGCAGGGT 
GCTTGTTGCTCGAACCAGTGGCTGGCGGCGGTGCTCCTCAGCCTGTGCTGCCTGCTACCC 
TCCTGCCTCCCGGCTGGACAGAGTGTGGACTTCCCCTGGGCGGCCGTGGACAACATGATG 
GTCAGAT^AAGGGGACACGGCGGTGCTTAGGTGTTATTTGGAAGATGGAGCTTCAAAGGGT 
GCCTGGCTGAACCGGTCAAGTATTATTTTTGCGGGAGGTGATAAGTGGTCAGTGGATCCT 
CGAGTTTCAATTTCAACATTGAATAAAAGGGACTACAGCCTCCAGATACAGAATGTAGAT 
GTGACAGATGATGGCCCATACACGTGTTCTGTTCAGACTCAACATACACCCAGAACAATG 
CAGGTGCATCTAACTGTGCAAGTTCCTCCTAAGATATATGACATCTCAAATGATATGACC 
GTCAATGAAGGAACCAACGTCACTCTTACTTGTTTGGCCACTGGGAAACCAGAGCCTTCC 
ATTTCTTGGCGACACATCTCCCCATCAGCAAAACCATTTGAAAATGGAC7UVTATTTGGAC 
ATTTATGGAATTACAAGGGACCAGGCTGGGGAATATGAATGCAGTGCGGAAAATGATGTG 
TCATTCCCAGATGTGAGGAAAGTAAAAGTTGTTGTCAACTTTGCTCCTACTATTCAGGAA 
ATTAAATCTGGCACCGTGACCCCCGGACGCAGTGGCCTGATAAGATGTGAAGGTGCAGGT 
GTGCCGCCTCCAGCCTTTGAATGGTACAAAGGAGAGAAGAAGCTCTTCAATGGCCAACAA 
GGAATTATTATTCAAAATTTTAGCACAAGATCCATTCTCACTGTTACCAACGTGACACAG 
GAGCACTTCGGCAATTATACTTGTGTGGCTGCCAACAAGCTAGGCACAACCAATGCGAGC 
CTGCCTCTTAACCCTCCAAGTACAGCCCAGTATGGAATTACCGGGAGCGCTGATGTTCTT 
TTCTCCTGCTGGTACCTTGTGTTGACACTGTCCTCTTTCACCAGCATATTCTACCTGAAG 
AATGrrATTHTACAATA AATTCAAAGACCCATAAAAGGCTT TTAAGGATTCTCTGA 



The KILON PROTEIN PRECURSOR-like NOV 12a disclosed in this invention maps to 
chromosome 1. 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 1003 of 1 167 bases (85%) identical to a gb:GENBANK- 
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ID:AB017139|acc:AB017139.1 mRNA from Rattus norvegicus (Rattus norvegicus mRNA for 
Kilon, complete cds). 

A disclosed NOV12a polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 has 354 
amino acid residues and is presented in Table 12B using the one-letter code. The Psort and 
Hydropathy results predict that this sequence has a signal peptide and is likely to be localized 
extracellularly with a certainty of 0.8200. In an alternative embodiment, NOV 12a is likely to be 
localized to the lysosome (lumen) with a certainty of 0.5088, or to the endoplasmic reticulum 
(membrane) with a certainty of 0.1000, or to the endoplasmic reticulum (lumen) with a certainty 
of 0.1000. Most likely cleavage site for aNOV12a signal peptide is between pos. 33 and 34, i.e., 
at the dash in the sequence CLP-AG. 

Table 12B. NOV12a protein sequence (SEQ ID NO:24) 

^^LLVQGACCSNQWIAAVLLSLCCLLPSCLPAGQSVDFPWAAVDNMMVRKGDTAVLRC 
YLEDGASKGAWLNRSSIIFAGGDKWSVDPRVSISTLNKRDYSLQIQNVDVTDDGPYTCSV 
QTQHTPRTMQVHLTVQVPPKI YD I SNDMTVNEGTNVTLTCLATGKPEPS I S WRHI S PS AK 
PFENGQYLDIYGITRDQAGEYECSAENDVSFPDVRKVKVWNFAPTIQEIKSGTVTPGRS 
GLIRCEGAGVPPPAFEWYKGEKKLFNGQQGIIIQNFSTRSILTVTNVTQEHFGNYTCVAA 
NKLGTTNASLPLNPPSTAQYGITGSADVLFSCWYLVLTLSSFTSIFYLKNAILQ 

The full amino acid sequence of the protein of the invention was found to have 334 of 352 
amino acid residues (94%) identical to, and 341 of 352 amino acid residues (96%) similar to, the 
348 amino acid residue ptnr:SWISSPROT-ACC:Q9Z0J8 protein from Rattus norvegicus (Rat) 
(KILON PROTEIN PRECURSOR (KINDRED OF IGLON)). 

The NOV 12a disclosed in this invention is expressed in at least the following tissues: 
brain. The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from: Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, 
Stroke, Tuberous sclerosis, hypercalcemia, Parkinson's disease, Huntington's disease, Cerebral 
palsy, Epilepsy,Lesch-Nyhan syndrome, Multiple sclerosis,Ataxia- 

telangiectasia,Leukodystrophies,Behavioral disorders, Addiction, Anxiety, Pain, Neuroprotection 
and other diseases, disorders and conditions of the like. 
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NOV12b 



A disclosed NOV 12b nucleic acid of 1 165 nucleotides (also referred to as CG55920-04) 
(SEQ ID NO:25) encoding a novel Kilon Protein Precursor-like protein is shown in Table 12C. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 77- 
79 and ending with a TAA codon at nucleotides 1139-1 141 . Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon are underlined 
and the start and stop codons are in bold in Table 1 2C. 



Table 12C. NOV12b nucleotide sequence (SEQ ID NO:25) 

CGGGAAGACTCGCCAGCACCTGGGGGTGGGGGAGTGCGAGCTGAAAGCTGCTGGAGA GTq" 

AGCAGCCCTAGCAGGGA TGGACATGATGCTGTTGGTGCAGAGTGCCTGTTGCTCGAACCA 

GCGGCTGGCGGCGGTGCTTCTCAGCCTGTGCTGCCTGCTACCCTCCTGCCTCCCGGCTGG 

ACAGAGTGTGGACTTCCCCTGGGCGGCCGTGGACAACATGATGGTCAGAAAAGGGGACAC 

GGCGGTGGTTAGGTGTTATTTGGAAGATGGAGCTTCAAAGGGTGCCTGGCTGAACCGGTC 

AAGTATTATTTTTGCGGGAGGTGATAAGTGGTCAGTGGATCCTCGAGTTTCAATTTCAAC 

ATTGAATAAAAGGGACTACAGCCTCCAGATACAGAATGTAGATGTGACAGATGATGGCCC 

ATACACGTGTTCTGTTCAGACTCAACATACACCCAGAACAATGCAGGTGCATCTAACTGT 

GCAAGTTCCTCCTAAGATATATGACATCTCAAATGATATGACCGTCAATGAAGGAACCAA 

CGTCACTCTTACTTGTTTGGCCACTGGGAAACCAGAGCCTTCCATTTCTTGGCGACACAT 

CTCCCCATCAGCAAAACCATTTGAAAATGGACAATATTTGGACATTTATGGAATTACAAG 

GGACCAGGCTGGGGAATATGAATGCAGTGCGGAAAATGATGTGTCATTCCCAGATGTGAG 

GAAAGTAAAAGTTGTTGTCAACTTTGCTCCTACTATTCAGGAAATTAAATCTGGCACCGT 

GACCCCCGGACGCAGTGGCCTGATAAGATGTGAAGGTGCAGGTGTGCCGCCTCCAGCCTT 

TGAATGGTACT^AAGGAGAGAAGAAGCTCTTCAATGGCCAACAAGGAATTATTATTCAAAA 

TTTTAGCACAAGATCCATTCTCACTGTTACCAACGTGACACAGGAGCACTTCGGCAATTA 

TACTTGTGTGGCTGCCAACAAGCTAGGCACAACCAATGCGAGCCTGCCTCTTAACCCTCC 

AAGTACAGCCCAGTATGGAATTACCGGGAGCGCTGATGTTCTTTTCTCCTGCTGGTACCT 

TGTGTTGACACTGTCCTCTTTCACCAGCATATTCTACCTGAAGAATGCCA 

TTPTAPAATA AATTCAAAGACCCATA AAAGGCTTT 



The KILON PROTEIN PRECURSOR-like NOV 12b disclosed in this invention maps to 
chromosome 1. 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 989 of 1 154 bases (85%) identical to a gb:GENBANK- 
ID:AB017139|acc:AB017139.1 mRNA from Rattus norvegicus (Rattus norvegicus mRNA for 
Kilon, complete cds). 
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A disclosed NOV12b polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 has 354 
amino acid residues and is presented in Table 12B using the one-letter code. NOV 12b seems to 
be a Type II (Ncyt Cexo) membrane protein with an INTEGRAL Likelihood of -5.41 
Transmembrane 17 - 33 (15 - 36). The Psort and Hydropathy results predict that this sequence has 
a signal peptide and is likely to be localized at the Golgi body with a certainty of 0.9000. In an 
alternative embodiment, NOV 12b is likely to be localized to the mitochondrial inner membrane 
with a certainty of 0.8084, or to the plasma membrane with a certainty of 0.6500, or to the 
mitochondrial intermembrane space with a certainty of 0.4883. Most likely cleavage site for a 
NOV12b signal peptide is between pos. 33 and 34, i.e., at the dash in the sequence CLP-AG. 

Table 12D. NOV12b protein sequence (SEQ ID NO:26) 

mmLLVQSACCSNQRLAAVLLSLCCLLPSCLPAGQSVDFPWAAVDNMMVRKGDTAVLRC 
YLEDGASKGAWLNRS S 1 1 FAGGDKWS VDPRVS I S TLNKRDYS LQ IQNVDVTDDGP YTCS V 
QTQHTPRTMQVHLTVQVP PK I YD I SNDMTVNEGTNVTLT C LATGKPE P SIS WRH ISPS AK 
PFENGQYLD I YGI TRDQAGE YECSAENDVS FPDVRKVKVWNFAPT IQE I KSGTVTPGRS 
GLIRCEGAGVPPPAFEWYKGEKKLFNGQQGI I IQNFSTRSILTVTNVTQEHFGNYTCVAA 
NKLG TTNASLPLNPPSTAQYGITGSADVLFSCWYLVLTLSSFTSIFYLKNAILQ 

The frxll amino acid sequence of the protein of the invention was found to have 332 of 352 
amino acid residues (94%) identical to, and 339 of 352 amino acid residues (96%) similar to, the 
348 amino acid residue ptnr:SWISSPROT-ACC:Q9Z0J8 protein from Rattus norvegicus (Rat) 
(KILON PROTEIN PRECURSOR (KINDRED OF IGLON)). 

The KILON PROTEIN PRECURSOR-like gene disclosed in this invention is expressed in 
at least the following tissues: brain. The nucleic acids and proteins of the invention have 
applications in the diagnosis and/or treatment of various diseases and disorders. For example, the 
compositions of the present invention will have efficacy for the treatment of patients suffering 
from: Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, Stroke, Tuberous sclerosis, 
hypercalcemia, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan 
syndrome, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, 
Addiction, Anxiety, Pain, Neuroprotection, as well as other diseases, disorders and conditions. 

NOV 12a and NOV 12b share a high degree of homology as is shown in the amino acid 
alignment in Table 12E. 
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Table 12E. Clustal W Alignment of NOV12a and NOV12b 

__ _ __ _ _ _ _ so 

, ... i ... . i .... i . ... i .... i .... i .. . . i . . . \ : . • . i . . - - - - J '\L'"' L'-' -Lij" i-l- 

CGS592004 ^g^^ S^^^^^^^^^^^^S^^^^^^MSBB^^^^^^^^^^^^^^^^^ 

90 100 110 120 130 140 150 160 

.... I | | | | | | | | | | • . ..|....|....)....|....| 

CG55920_01 
CG55920_04 

170 180 190 200 210 220 230 240 

J .... | .... | .... | .... | | .... 1 .... | .... | .... | ... . | ....|....|....|....|...-| 

CG5592001 

CG55920 04 

250 260 270 280 290 300 310 320 

. . . . | . ... | .... | .... | .... | .... | .... | .... | .... | .... | .... | • • ._. |. .. .|....|.. 1 

CG55920_01 

CG55 92004 

330 340 350 

. ... | .... | .... | .... | .... | .... | ... . 
CG55920_01 WWefcW»yij^4JW^^^J^g^^jg^ (SEQ ID NO:24) 

CG55920_04 g^^^^^^^^ ^^P^CTff^^ jfflfffl (SEQ ID NO:26) 



3GDKWSVDPRVSISTLNKRDYSLQIQNVDyTDDGPYT.CSVQTQHTPRTMQVHLTVQVPPI<IYDISNDM.TVNEGT]WTLTC 
SGDKWSVDPRVSISTLNKRDYSLQIQNVDVTbbGPYTCSVQTQHT^ 



LATGKPEPSISWRHISPSAKPFENGQYLDIYGITRDQAGEYECSAENpVSFPDVRKVKVVVNFAPTIQEIKSGTVTPGRS 
LATGKPEPS1SWRHISPSAKPFENGQYLDIYGITRDQAGEYEGSAENDVSFPDVRKVKVVVNFAPTIQEIKSGTVTPG 



IL I RCEGAGVPPPAFEWYKGEKKLFNGQQGI I I QNFSTRSI LTVTNVTQEHFGNYTCVAANKLGTTNASLPLNPPSTAQY 
3LIRCEGAGVPPPAFEWYKGEKKLFNGQQGI IIQNFSTRSILTVT^ 



In a search of public sequence databases, NOV 12 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 12F. 



Table 12F. BLASTP results for NOV12 




Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnnSWISSPROT- 
ACC:Q9Z0J8 


Kilon protein precursor 
(Kindred of IgLON) - 
Rattus norvegicus 


348 


334/352 
(94%) 


341/352 
(96%) 


1.8e-181 


ptnr : SPTREMBL- 
ACC:Q9W6V2 


NEUROTRACTIN-L - Gallus 
gallus 


352 


290/351 
(82%) 


317/351 
(90%) 


5.5e-157 


ptnr :SPTREMBL- 
ACC:Q9W6V1 


NEUROTRACTIN-S - Gallus 
gallus 


261 


183/226 
(80%) 


200/226 
(88%) 


1.6e-95 


ptnr rSWISSPROT- 
ACC:Q13449 


Limbic system-associated 

membrane protein 
precursor (LSAMP) - Homo 
sapiens 


338 


186/323 
(57%) 


236/323 
(73%) 


1.6e-95 


ptnr:SWISSPROT- 
ACC:Q98919 


Limbic system-associated 
membrane protein 
precursor (E19S) 
(CHLAMP, G19-isoform) - 
Gallus gallus 


338 


182/323 
(56%) 


236/323 
(73%) 


8 . 8e-95 
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A multiple sequence alignment is shown in Table 12G, with the protein of the invention 
being shown on the first line in a ClustalW analysis comparing the protein of the invention with 
related protein sequences shown in Table 12F. 



Table 12G. ClustalW Analysis of NOV12 



i) 

2) 
3) 
4) 
5) 
6) 



NOV12a CG55920-01 

Q9Z0J8 

Q9W6V2 

Q9W6V1 

Q13449 

Q98919 



(SEQ ID NO: 24) 
(SEQ ID NO: 155) 
(SEQ ID NO: 156) 
(SEQ ID NO: 157) 
(SEQ ID N0:158) 
(SEQ ID NO: 159) 
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jgVRKGDTAVLRCYLEDGASKGAWLNRSSIIFA 

'rkgotaVlrcyledgaskgawdnrss I I FA 

[RkGOTAyLRCYLEDGASKGAW 
VRKGDTAVL RC Y L EDGAS KG AWLNRS S.I I FA 

' r|gdt^lrc3ledHs kSawlnRsSi I FA 
„;L^ m Jr "cS5edSskSawlnrsSii'f a 



NOV12a 
Q9Z0J8 
Q9W6V2 
Q9W6V1 
Q13449 
Q98919 




NOVl2a 
Q9Z0J8 
Q9W6V2 
Q9W6V1 
Q13449 
Q98919 



NOV12a 
Q9Z0J8 
Q9W6V2 
Q9W6V1 
Q13449 
Q98919 



Other BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results include 
those listed in Table 12H. 
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Table 12H. Patp BLASTP Analysis for NOV12 


Sequences 
producing High- 

oLUiiuvj o t: y mtrii u 

Pairs 


rrotein/ uryaiu 


(aa) 


JL Ucil tl 
(%) 


ruaii-i.vc 
(%) 


E Value 


patp:AAB3l212 


Amino acid sequence of 

human polypeptide 
PRO6004 - Homo sapiens 


354 


354/354 
(100%) 


354/354 
(100%) 


7.2e-194 


patp:AAB44331 


Human PR04 993 protein 
sequence SEQ ID NO: 612 
- Homo sapiens 


352 


351/352 
(99%) 


351/352 
(99%) 


7.4e-192 


patp:AAW05152 


Human LAMP residues 8- 
332 - Homo sapiens 


325 


186/323 
(57%) 


236/323 - 
(73%) 


1.2e-95 


patp:AAW05153 


Rat LAMP residues 1-332 
- Rattus rattus 


338 


185/323 
(57%) 


235/323 . 
(72%) 


6.8e-95 


patp:AAW05154 


Rat LAMP residues 1-332 
- Rattus rattus 


33 8 


185/323 
(57%) 


235/323 
(72%) 


6.8e-95 



Table 121 lists the domain description from DOMAIN analysis results against NOV 12. 



Table 12F, Domain Analysis of NOV12 



Pf am analysis 

Model Domain seq-f seq-t , hmm-f hmm-t score E-value 



ig 1/3 53 120 . 1 45 [] 26.5 l.le-06 

ig 2/3 153 205 1 45 [] 28.4 3e-07 

ig 3/3 238 299 .. 1 45 [] 27.6 5.4e-07 

Alignments of top-scoring domains: 

ig: domain 1 of 3, from 53 to 120: score 26.5, E = l.le-06 

(SEQ ID NO: 160) GesvtLtCsvsgf gpp .p . vtWlrngk 

| +++ | + | + ++ + |[ + 

++++ + +++ + ++ 

NOV1 2 a $3 (SEQ ID NO: 3 66) 53 G DTAVLRCYLE 

DGaSkGAWLNRSSiif aggdkwsvdprvsistl 96 

. . . . lslti . svtpeDsgGtYtCw<-* 
+++++ || + | + +| | + | Ml | 
97 nkr dYSLQ I qNVDVTDD - GP YTCSV 120 

ig: domain 2 of 3, from 153 to 205: score 28.4, E = 3e-07 
(SEQ IDNO:161) GesvtLtCsvsgf gpp .p .vtWlrngk lslti. svtpeD 

I Mill ++ I I+I+++I++ +++ 

++ ++ + || |++ NOV12a (SEQ ID NO;367) 153 GTNVTLTCLAT- - 

GKPePsISWRHISPsakpf engQYLDIyGITRDQ 197 

sgGtYtCw<-* 

+1+11+ 
198 A-GEYECSA 205 

ig: domain 3 of 3 , from 238 to 299: score 27.6, E = 5.4e-07 

(SEQ ID N0:162) GesvtLtCsvsgf gpp .p . vtWlrngk lsi 

| | ++ | + | | + | + | +++ | + 

+++++ ++ ++++ | 

NOV12a (SEQ ID NO;368) 238 GRSGLIRCEGA- - 

GVPpPaFEWYKGEKklfngqqgiiiqnf strSIL 282 

ti . svtpeDsgGtYtCw<-* 
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I+++I 1+1+ l + l 1 11 + 

283 TVtNVTQEHF - GNYTCVA 299 



In the central nervous system, many cell adhesion molecules are known to participate in 
the establishment and remodeling of the neural circuit. Some of the cell adhesion molecules are 
known to be anchored to the membrane by the glycosylphosphatidylinositol (GPI) inserted to their 
C termini, and many GPI-anchored proteins are known to be localized in a Triton-insoluble 
membrane fraction of low density or so-called "raft." A novel protein was found in this fraction 
which was an immunoglobulin superfamily member with three C2 domains and has six putative 
glycosylation sites. Since this protein shows high sequence similarity to IgLON family members 
including LAMP, OBCAM, neurotrimin, CEPU-1, AvGP50, and GP55, this protein was termed 
Kilon (a kindred of IgLON). Kilon immunostaining was observed in the cerebral cortex and 
hippocampus, in which the strongly stained puncta were observed on dendrites and soma of 
pyramidal neurons. 

The basic structure of immunoglobulin (Ig) molecules is a tetramer of two light chains and 
two heavy chains linked by disulfide bonds. There are two types of light chains: kappa and 
lambda, each composed of a constant domain (CL) and a variable domain (VL). There are five 
types of heavy chains: alpha, delta, epsilon, gamma and mu, all consisting of a variable domain 
(VH) and three (in alpha, delta and gamma) or four (in epsilon and mu) constant domains (CHI to 
CH4). Members of the immunoglobulin superfamily are found in hundreds of proteins of different 
functions. Examples include antibodies, the giant muscle kinase titin and receptor tyrosine 
kinases. Immunoglobulin-like domains may be involved in protein-protein and protein-ligand 
interactions. 

NOV13 

NOV 13 includes two novel Organic Cation Transporter-like proteins disclosed below. 
The disclosed sequences have been named NOV 1 3a and NOV 13b. Unless specifically addressed 
as NOV13a or NOV13b, any reference to NOV13 is assumed to encompass all variants. 
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NOV13a 



A disclosed NOV13a nucleic acid of 2069 nucleotides (also referred to as CG55988-01) 
(SEQ ID NO:27) encoding a novel Organic Cation Transporter-like protein is shown in Table 
13 A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 279-281 and ending with a TAA codon at nucleotides 1881-1883. Putative 
untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined and the start and stop codons are in bold in Table 13 A. 



Table 13A. NOV13a nucleotide sequence (SEQ ID NO:27) 



GCTTCTAGGCCTTCTCAGTAGATGGAGCTAAGTAATATATGTATATATACTAACCCACAG . 

ATATAAATATGTCTATAATTATTTCTATATTTATCCATTCGTGTATATGTTAAGATAAAC 

ATGATGGAGACCCTTCAAATTTGCTTATGTTCTTTTTCAGCCTATAGACCAGATATAATA 

ATTAGCTTTTCTTCTCTTGCAGATTCCAGAGAGTCCTCTATTTCATATGTGCCTTCCAGA 

ACATCTCTTGTGGTATTCACTACTTGGCTTCTGTGTTCA TGGGAGTCACCCCTCATCATG 

TCTGCAGGCCCCCAGGCAATGTGAGTCAGGTTGTTTTCCATAATCACTCTAATTGGAGTT 

TGGAGGACACCGGGGCCCTGTTGTCTTCAGGCCAGAAAGATTATGTTACGGTGCAGTTGC 

AGAATGGTGAGATCTGGGAGCTCTCAAGGTGTAGCAGGAATAAGAGGGAGAACACATCGA 

GTTTGGGCTATGAATACACTGGCAGTAAGAAAGAGTTTCCTTGTGTGGATGGCTACATAT 

ATGACCAGAACACATGGAAAAGCACTGCGGTGACCCAGTGGAACCTGGTCTGTGACCGAA 

AATGGCTTGCAATGCTGATCCAGCCCCTATTTATGTTTGGAGTCCTACTGGGATCGGTGA 

CTTTTGGCTACTTTTCTGACAGGCTAGGACGCCGGGTGGTCTTGTGGGCCACAAGCAGTA 

GCATGTTTTTGTTTGGAATAGCAGCGGCGTTTGCAGTTGATTATTACACCTTCATGGCTG 

CTCGCTTTTTTCTTGCCATGGTTGCAAGTGGCTATCTTGTGGTGGGGTTTGTCTATGTGA 

TGGAATTCATTGGCATGAAGTCTCGGACATGGGCGTCTGTCCATTTGCATTCCTTTTTTG 

CAGTTGGAACCCTGCTGGTGGCTTTGACAGGATACTTGGTCAGGACCTGGTGGCTTTACC 

AGATGATCCTCTCCACAGTGACTGTCCCCTTTATCCTGTGCTGTTGGGTGCTCCCAGAGA 

CACCTTTTTGGCTTCTCTCAGAGGGACGATATGAAGAAGCACAAAAAATAGTTGACATCA 

TGGCCAAGTGGAACAGGGCAAGCTCCTGTAAACTGTCAGAACTTTTATCACTGGACCTAC 

AAGGTCCTGTTAGTAATAGCCCCACTGAAGTTCAGAAGCACAACCTATCATATCTGTTTT 

ATAACTGGAGCATTACGAAAAGGACACTTACCGTTTGGCTAATCTGGTTCACTGGAAGTT 

TGGGATTGTACTCGTTTTCCTTGAATTCTGTTAACTTAGGAGGCAATGAATACTTAAACC 

TCTTCCTCCTGGGTGTAGTGGAAATTCCCGCCTACAGCTTCGTGTGCATCGCCATGGACA 

AGGTCGGGAGGAGAACAGTCCTGGCCTACTCTCTTTTCTGCAGTGCACTGGCCTGTGGTG 

TCGTTATGGTGATCCCCCAGAAACATTATATTTTGGGTGTGGTGACAGCTATGGTTGGAA 

AATTTGCCATCGGGGCAGCATTTGGCCTCATTTATCTTTATACAGCTGAGCTGTATCCAA 

CCATTGTAAGATCGCTGGCTGTGGGAAGCGGCAGCATGGTGTGTCGCCTGGCCAGCATCC 

TGGCGCCGTTCTCTGTGGACCTCAGCAGCATTTGGATCTTCATACCACAGTTGTTTGTTG 

GG ACTATGGC C C T CC TGAGTGGAGTGTTAACACT AAAGCTTCC AGAAAC C CTTGGGAAAC 

GGCTAGCAACTACTTGGGAGGAGGCTGCAAAACTGGAGTCAGAGAATGAAAGCAAGTCAA 

GCAAATTACTTCTCACAACTAATAATAGTGGGCTGGAAAAAACGGAAGCGATTACCCCCA 

GGGATTCTGGTCTTGGTGAATA AATGTGCCATGCCTGCTGTCTAGCACCTGAAATATTAT 

TTACCCTAATGCCTTTGTATTAGAGGAATCTTATTCTCATCTCCCATATGTTGTTTGTAT 

GTCTTTTTAATAAATTTTGTAAGAAAATTTTAAAGCAAATATGTTATAAAAGAAATAAAA 

ACTAAGATGAAAATTCTCA GTTTTAAAAA 
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The Organic Cation Transporter-like NOV 13a disclosed in this invention maps to 
chromosome 6. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 41 1 of 682 bases (60%) identical to a gb:GENBANK- 
ID:AB015050|acc:AB01 5050.1 mRNA from Homo sapiens (Homo sapiens mRNA for OCTN2, 
complete cds). 

A disclosed NOV13a polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 has 534 
amino acid residues is presented in Table 13B using the one-letter code. NOV13a is likely a Type 
Ilia membrane protein (Ncyt Cexo) with an INTEGRAL Likelihood of -5.89 for Transmembrane 
229 - 245 (228 - 246), an INTEGRAL Likelihood of -5.10 for Transmembrane 376 - 392 (373 - 
395), an INTEGRAL Likelihood of -4.57 for Transmembrane 171 - 187 (165 - 191), an 
INTEGRAL Likelihood of -4.51 for Transmembrane 348 - 364 (346 - 366), an INTEGRAL 
Likelihood of -3.08 for Transmembrane 205 - 221 (205 - 222), an INTEGRAL Likelihood of -3.03 - 
for Transmembrane 1 1 1 - 127 (108 - 129), an INTEGRAL Likelihood of -2.44 for 
Transmembrane 398 - 414 (397 - 415), an INTEGRAL Likelihood of -2.07 for Transmembrane 
465 - 481 (465 - 481), an INTEGRAL Likelihood of -1.12 for Transmembrane 140 - 156 (140 - 
1 56), and an INTEGRAL Likelihood of -0.59 for Transmembrane 446 - 462 (446 - 463). The 
Psort and Hydropathy results predict that NOV13a has a signal peptide and is likely to be 
localized to the plasma membrane with a certainty of 0.6000. In an alternative embodiment, 
NOV13a is likely to be localized to the Golgi body with a certainty of 0.4000, or to the 
endoplasmic reticulum (membrane) with a certainty of 0.3000, or to the microbody (peroxisome) 
with a certainty of 0.3000. 

Table 13B. NOV13a protein sequence (SEQ ID NO:28) 

MGVTPHHVCRPPGNVSQWFHNHSNWSLEDTGALLSSGQKDYVTVQLQNGEIWELSRCSR 
NKRENT S S LGYE YTGS KKE F P CVDG Y I YDQNT WKS T AVTQWNLVCDRKWLAML I Q PLFMF 
GVLLGSVTFGYFSDRLGRRVVLWATSSSMFLFGIAAAFAVDYYTFMAARFFLAMVASGYL 
WGFVYVME F I GMKS RTW AS VHLH S FF AVGT LLVALTG YLVRTWWL YQM I LS TVTVP F I L 
CCVm.PETPFWLLSEGRYEEAQKIVDIMAKWNRASSCKLSELLSLDLQGPVSNSPTEVQK 
HNLSYLFYNWSITKRTLTWLIWFTGSLGFYSFSLNSVNLGGNEYLNLFLLGVVEIPAYT 
FVC I AMDKVGRRTVLAYS LFCS ALACG WMVT PQKHY I LG WTAMVGKFAI GAAFGL I YL 
YTAELYPTIVRSLAVGSGSMVCRLASILAPFSVDLSSIWIFIPQLFVGTMALLSGVLTLK 
LPETLGKRLATTWEEAAKLESENESKSSKLLLTTNNSGLEKTEAITPRDSGLGE 
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The full amino acid sequence of the protein of the invention was found to have 430 of 430 
amino acid residues (100%) identical to, and 430 of 430 amino acid residues (100%) similar to, 
the 456 amino acid residue ptnr : SPTREMBL- ACC : 0 1 45 67 protein from Homo sapiens (Human) 
(WUGSC:RG331P03.1 PROTEIN). 

The Organic Cation Transporter disclosed in this invention is expressed in at least the 
following tissues: Liver, Spleen, germ cell, heart, lung, testis, b-cell. The nucleic acids and 
proteins of the invention are useful in potential diagnostic and therapeutic applications implicated 
in various diseases and disorders described below and/or other pathologies. For example, the 
compositions of the present invention will have efficacy for treatment of patients suffering from: 
Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects^ Aortic stenosis, Atrial 
septal defect (ASD),Atrioventricular (A-V) canal defect, Ductus arteriosus , Pulmonary stenosis , 
Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous sclerosis, 
Scleroderma, Obesity, Transplantation, Von Hippel-Lindau (VHL) syndrome, Cirrhosis, 
Hemophilia, Hypercoagulation, Idiopathic thrombocytopenic purpura , Immunodeficiencies, Graft 
versus host, Fertility, Systemic lupus erythematosus , Autoimmune disease, Asthma, Emphysema, 
Scleroderma, allergy, ARDS, and other diseases, disorders and conditions of the like. 

NOV13b 

A disclosed NOV1 3b nucleic acid of 1666 nucleotides (also referred to as CG55988-02) 
(SEQ ID NO:29) encoding a novel Organic Cation Transporter-like protein is shown in Table 
13C. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 76-78 and ending with a TAA codon at nucleotides 1654-1656. Putative untranslated 
regions upstream from the initiation codon and downstream from the termination codon are 
underlined and the start and stop codons are in bold in Table 13C. 

Table 13C. NOV13b nucleotide sequence (SEQ ID NO:29) 

TTCCAGAGAGTCCTCTATTTCATATGTGCCTTCCAGAACATCTCTTGTGGTATTCACTAC 
TTGGCTTCTGTGTTGA TGGGAGTCACCCCTCATCATGTCTGCAGGCCCCCAGGCAATGTG 
AGTCAGGTTGTTTTCCATAATCACTCTAATTGGAGTTTGGAGGACACCGGGGCCCTGTTG 
TCTTCAGGCCAGAAAGATTATGTTACGGTGCAGTTGCAGAATGGTGAGATCTGGGAGCTC 
TCAAGGTGTAGCAGGAATAAGAGGGAGAACACATCGAGTTTGGGCTATGAATACACTGGC 
AGTAAGAAAGAGTTTCCTTGTGTGGATGGCTACATATATGACCAGAACACATGGAAAAGC 
ACTGCGGTGACCCAGTGGAACCTGGTCTGTGACCGAAAATGGCTTGCAATGCTGATCCAG 
CCCCTATTTATGTTTGGAGTCCTACTGGGATCGGTGACTTTTGGCTACTTTTCTGACAGG 
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CTTTTTTGCCTATATGTGATTTGCAATGGGGTCAGACTCCTCAATAGTTATAAATGTGAC 
CTTGAATATAAATCCCTATTATTTGTTTTTCAGGTTGCAAGTGGCTATCTTGTGGTGGGG 
TTTGTCTATGTGATGGAATTCATTGGCATGAAGTCTCGGACATGGGCGTCTGTCCATTTG 
CATTCCTTTTTTGCAGTTGGAACCCTGCTGGTGGCTTTGACAGGATACTTGGTCAGGACC 
TGGTGGCTTTACCAGATGATCCTCTCCACAGTGACTGTCCCCTTTATCCTGTGCTGTTGG 
GTGCTCCCAGAGACACCTTTTTGGCTTCTCTCAGAGGGACGATATGAAGAAGCACAAAAA 
ATAGTTGACATCATGGCCAAGTGGAACAGGGCAAGCTCCTGTAAACTGTCAGAACTTTTA 
TCACTGGACCTACAAGGTCCTGTTAGTAATAGCCCCACTGAAGTTCAGAAGCACAACCTA 
TCATATCTGTTTTATAACTGGAGCATTACGAAAAGGACACTTACCGTTTGGCTAATCTGG 
TTCACTGGAAGTTTGGGATTCTACTCGTTTTCCTTGAATTCTGTTAACTTAGGAGGCAAT 
GAATACTTAAACCTCTTCCTCACAGGTGTAGTGGAAATTCCCGCCTACACCTTCGTGTGC 
ATCGCCATGGACAAGGTCGGGAGGAGAACAGTCCTGGCCTACTCTCTTTTCTGCAGTGCA 
CTGGCCTGTGGTGTCGTTATGGTGATCCCCCAGGTGAGTTATCTTCTGGGTGTGGTGACA 
GCTATGGTTGGAAAATTTGCCATCGGGGCAGCATTTGGCCTCATTTATCTTTATACAGCT 
GAGCTGTATCCAACCATTGTAAGGTCGCTGGCTGTGGGAAGCGGCAGCATGGTGTGTCGC 
CTGGCCAGCATCCTGGCGCCGTTCTCTGTGGACCTCAGCAGCATTTGGATCTTCATACCA 
CAGTTGTTTGTTGGGACTATGGCCCTCCTGAGTGGAGTGTTAACACTAAAGCTTCCAGAA 
ACCCTTGGGAAACGGCTAGCAACTACTTGGGAGGAGGCTGCAAAACTGGAGTCAGAGAAT 
GAAAGCAAGTCAAGCAAATTACTTCTCACAACTAATAATAGTGGGCTGGAAAAAACGGAA 
GCGATTACCCCCAGGGATTCTGGTCTTGGTGAATA AATGTGCCATG 



The Organic Cation Transporter-like NOV 13b disclosed in this invention maps to 
chromosome 6. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 407 of 682 bases (59%) identical to a gbiGENBANK- 
ID:AB015050|acc:AB0 15050.1 mRNA from Homo sapiens (Homo sapiens mRNA for OCTN2, 
complete cds). 

, A disclosed NOV 13b polypeptide (SEQ ID NO:30) encoded by SEQ ID NO:29 has 526 
amino acid residues is presented in Table 13D using the one-letter code. NOV 13b is likely a Type 
Ilia membrane protein (Ncyt Cexo) with an INTEGRAL Likelihood of -5.89 for Transmembrane 
221 - 237 (220 - 238), an INTEGRAL Likelihood of -5.10 for Transmembrane 368 - 384 (365 - 
399), an INTEGRAL Likelihood of -4.94 for Transmembrane 161 - 177 (160 - 180), an 
INTEGRAL Likelihood of -3.08 for Transmembrane 197 - 213 (197 - 214), an INTEGRAL 
Likelihood of -3.03 for Transmembrane 1 1 1 - 127 (108 - 129), an INTEGRAL Likelihood of -2.13 
for Transmembrane 340 - 356 (340 - 358), an INTEGRAL Likelihood of -2.07 for 
Transmembrane 390 - 406 (389 - 407), an INTEGRAL Likelihood of -2.07 for Transmembrane 
457 - 473 (457 - 473), and an INTEGRAL Likelihood of -0.59 for Transmembrane 438 - 454 (438 
-455). 
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NOV 13b PSORT results suggest that the organic cation transporter-like protein may be 
localized at the plasma membrane via a glycosyl phosphtidylinositol anchor typical of type III 
proteins. However, the protein of CuraGen Acc. No. CG55988-02 predicted here is similar to the 
transporter family, all members of which are localized to the plasma membrane with membrane- 
spanning segments. This prediction is also consistent with the results of the hydrophobicity 
analysis. Therefore it is likely that this novel organic cation transporter-like protein is localized to 
the plasma membrane with a certainty of 0.6000. In an alternative embodiment, NOV 13a is likely 
to be localized to the Golgi body with a certainty of 0.4000, or to the endoplasmic reticulum 
(membrane) with a certainty of 0.3000, or to the microbody (peroxisome) with a certainty of 
0.3000. 

Table 13D. NOV13b protein sequence (SEQ ID NO:30) 

MGVTPHHVCRPPGWSQWFHl^SNWSLEDTGALLSSGQKDYVTVQLQNGEIWELSRCSR 
NKRENT S S LG YE YTGS KKE F P CVDG Y I YDQNT WKS T AVTQVJNLVCDRKWLAML I Q PL FMF 
GVLLGSVTFGYFSDRLFCLYVICNGVRLLNSYKCDLEYKSLLFVFQVASGYLWGFVYVM 
E F I GMKS RTWAS VHLHS FFAVGTLLVALTGYLVRTWWLYQMI LS TVTVPF I LCCWVLPET 
PFWLLSEGRYEEAQKIVDIMAKWNRASSCKLSELLSLDLQGPVSNSPTEVQKHNLSYLFY : 
NWSITKRTLTWLIWFTGSLGFYSFSLNSVNLGGNEYLNLFLTGWEIPAYTFVCIAMDK 
VGRRTVLAYSLFCSALACGWMVI PQVS YLLGWTAMVGKFAIGAAFGL I YLYTAELYPT 
I VRSLiAVGSGSMVCRLAS ILAPFSVDLS S I WI F I PQLFVGTMALLSGVLTLKLPETLGKR 
LATTWEEAAKLES ENE S KS S KLLLTTNNS GLEKTE AI TPRDSGLGE 

The full amino acid sequence of the protein of the invention was found to have 168 of 490 
amino acid residues (34%) identical to, and 270 of 490 amino acid residues (55%) similar to, the 
551 amino acid residue ptnr:SPTREMBL-ACC:014546 protein from Homo sapiens (Human) 
(POLYSPECIFIC ORAGANIC CATION TRANSPORTER). 

The organic cation transporter-like gene disclosed in this invention is expressed in at least 
the following tissues: bone marrow, lymphoid tissue, testis, pituitary gland, pancreas, brain, liver 
and spleen. It is also expressed in the following disease conditions: anaplastic astrocytoma, 
colorectal carcinoma, ovarian serous adenocarcinoma, ovarian cystadenoma, fibrillary 
astrocytoma, oligodendroglioma, pilocytic astrocytoma, breast cancer. It is upregulated in 
microvascular endothelial cells in response to vascular endothelial growth factor treatment. 
Furthermore, the sequence is predicted to be expressed in the following tissues because of the 
expression pattern of (GENBANK-ID: gb:GENBANK-ID:AB015050|acc:AB015050.1) a closely 
related Homo sapiens mRNA for OCTN2, complete cds homolog in species Homo sapiens: 
kidney, skeletal muscle, heart, and placenta. 
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The nucleic acids and proteins of the invention have applications in the diagnosis and/or 
treatment of various diseases and disorders. For example, the compositions of the present 
invention will have efficacy for the treatment of patients suffering from: hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, autoimmune disease, allergies, 
immunodeficiencies, transplantation, graft versus host disease (GVHD), lymphaedema, fertility 
disorders, endocrine dysfunctions, diabetes, obesity, growth and reproductive disorders, Von 
Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, 
Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, 
multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, 
anxiety, pain, neurodegeneration, pancreatitis, cirrhosis, cancer, tissue degeneration, 
bacterial/viral/parasitic infections as well as other diseases, disorders and conditions. 



NOV 13a and NOV 13b share a high degree of homology as is shown in the amino acid 
alignment in Table 1 3E. 



Table 13E. Clustal W Alignment of NOV13a and NOV13b 



2 0 30 4 0 

. I |....|....|..-..|....|. 



50 60 70 80 

.|....|....|...-|...*|....|.....| 



CG55988 01 
CG55988 02 



CG5598801 
CG55988 02 



MGVTPHHVCRPPGNVSQWFHNHSNWSLEDTGALLSSGQKDYVTVQLQNGEIWELSRCSRNKRENTSSLGYEYTGSKKEF 
MnVTPHHVCRPPGNVSOWFHNHSNWSLEDTGALLSSGQKbYVTVQLQNGEIWELSRCSRNKRENTSSLGYEYTCSK^ 



100 110 120 130 140 150 160 

. | .... | .... | .... | , . . .|....|....|....|- . • • | I I I I 
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PCVDGYIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPLFMFGVLLGSVTF.GYFSDRL 
PCVDGYIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPLFMFGVLLGSVTFGYFSDRL 



180 190 200 210 220 
. . I I I I .... I I I I I • • 
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CG55988_01 |fflY|F|AARF 
CG55988 02 £yK§Lg 



fjWvasgylwgfvyvmefigmksrtwasvhlhsffavgtllvaltgylvrtwwlyqmilstvtvpfil 

FiBlvASGYLVVGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLVALTGYLVRTWWLYQMILSTVTVPFIL 
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CWVLPETPFWLLSEGRYEEAQKIVDIMAKWNRASSCKLSELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITKRTLTVW 

'cwvlpetpfwllsegryee'aqkivdimakwnrasscklsellsldlqgpvsnsptevqkhnlsylfynwsitkrtltvm 
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CG5598801 
CG55988 02 
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L^FTGSLGFYSFSLNSWLGGNEYLNLFLgGWEIPAYTFVCIAMDKVGRRTVLAYSLFCSALACG\A/MVIPCj|2Y| 
LIWFTGSLGFYSFSLNSWLGGNEYLNLFLgGVVEIPAYTFVCIAMDKVGRRTVLAYSLFCSALACGVVMVIPcEyy 



410 420 430 440 450 
. I I I I I I I I | | . - 



460 470 480 
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WTAMVGKFAIGAAFGLIYLYTAELYPTIVRSLAVGSGSMVCRLASILAPFSVDLSSIWIFIPQLFVGTMALLSGVLTLK 
--rTaMVnKFATr,AAFGLIYLYTAELYPTIVRSLAVGSGSMVCRLASILAPFSVDLSSIWIFIPQLFVG TMALLSGVLTLK 



490 500 510 520 530 
. I I } I 1 1 1 1 • • 



LPETLGKRLATTWEEAAKLESENESKSSKLLLTTNNSGLEKTEAITPRDSGLGh 
LPETLGKRLATTWEEAAKLESENESKSSKLLLTTNNSGLEKTEAITPR DSGLGE 



(SEQ ID NO; 2 8) 
(SEQ ID NOt30) 
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In a search of public sequence databases, NOV 13 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 1 3F. 



Table 13F. BLASTP results for NOV13 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 


Positives 


Expect 


ptnr : SPTREMBL- 


ORGANIC CATION 

rpn 7VMCDADT17D AVD1 
1 rCrtlNo c UK 1 CiK vjrvrs _L 

Homo sapiens 


577 


533/534 

t QQ9- \ 


533/534 


7.2e-290 


ptnr : SPTREMBL- 
ACC-.01456 7 


WUGSC:RG3 31P03 . 1 
PROTEIN - Homo 
sapiens 


456 


430/430 
(100%) 


430/430 - 
(100%) 


1.8e-236 


ptnr : SPTREMBL- 
ACC:Q96M90 


CDNA FLJ32744 FIS, 
CLONE TESTI2001420, 
WEAKLY SIMILAR TO 

D.MELANOGASTER 
PUTATIVE ORGANIC 
CATION TRANSPORTER - 
Homo sapiens 


361 


353/354 
(99%) 


353/354 
(99%) 


2.4e-188 


ptnr : SPTREMBL- 
ACC:Q9UJ10 


DJ261K5.1 (NOVEL 
ORGANIC CATION 
TRANSPORTER (BAC ORF 
RG331P03) ) - Homo 
sapiens 


305 


305/305 
(100%) 


305/305 
(100%) 


2.9e-160 


ptnr : SPTREMBL- 
ACC:Q9D520 


4921504E14RIK PROTEIN 
- Mu's musculus 


419 


166/317 
(52%) 


219/317 
(69%) 


3 .3e-88 



A multiple sequence alignment is shown in Table 13G, with the protein of the inventin 
being shown on the first line in a ClustalW analysis comparing the protein of the invention with 
related protein sequences shown in Table 13F. 

Table 13G. ClustalW Analysis of NOV13 



1) 


NOV13a CG55988-01 


(SEQ 


ID 


NO 


:28) 


2) 


Q96R0O 


(SEQ 


ID 


NO; 


163) 


3) 


014567 


(SEQ 


ID 


NO: 


164) 


4) 


Q96M90 


(SEQ 


ID 


NO: 


165) 


5) 


Q9UJ10 


(SEQ 


ID 


NO: 


166) 


6) 


Q9D5Z0 


(SEQ 


ID 


NO: 


167) 



10 20 30 40 50 60 70 80 

....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

N0V13a MGVTPHHVCRPPGNVSQWFHNHSKWSLKDTGALLSS 

Q96RU0 MGSRHFEGIYDHVGHFGRFQRVLYFICAFQNISCGIHYIASVFMGVTPHW 

014567 RFQRVLYFICAFQNISCGIHYLASVFMGVTPHHVCRPPGNVSQWFHNHSNWSLEDTGALLSS 

Q96M90 

Q9tT J10 - - 

Q9D5Z0 . 

90 100 110 120 130 140 150 160 

I 1 1 1 1 I I I I 1 I ( 1 I I 1 

NOV13a GQKDYVTVQLQNGEIWELSRCSRNKREm'SSLGYEYTGSKKEFPCVDGYIYDQNTWKSTAVTQWNLVCDRKWIJ'^^^ 

Q96RU0 GQKDYVWQLQNGEIWELSRCSRNKREOTSSLGYEYTGSKKEFPCVD^ 

014 5 67 GQKDYVTVQLQNGEI WELSRCSRNKREOTSSLGYEYTGSKKEFPC^GYIYDQlSrrWKSTAVTQWNLVCDRKWIjJ^^g 

Q96M90 ftffSBl 

Q9UJ10 

Q9D5Z0 

170 180 190 200_ 210 220 230 240 
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NOVl3a 
Q96RU0 
014567 
Q96M90 
Q9UJ10 
Q9D5Z0 



. I .... I l .... | . .-. 1 ■ ■ .T| 



FMFGVLLGSVTFGYFSDRLGRRWLWATSSSMFLFGIAMFAVDYYTFMAARFFLAMVASGYLWGFVYVMEFIGMK 
FMFGVLLG S VT FG Y F S^RLGRR WATS S S M FL FG I AAAFAVD Y YT FMAARF FL'Ai^ASGYliyVGF VYVME F IG M KSRT 
FMFGVLiiGSX^FGYVsDRLGRRW 
™i?«m.T/i^T&VP.QlftY^ 
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NOV13a 
Q96RU0 
014567 
Q96M90 
Q9UJ10 
Q9D5Z0 



KLS^LLSLDLQGPVSNSP^ 

klse^lsldlqgpvsnsptevo^^ 

KLSELLSLDLQGPVSNSPTEVQKHNLSY^ 
KLSELLSLDLQGPVSNSPfEVQKHNLSYLFYNWSIT 

KLSELLSLlttQ^ 

* T T- .^TBaSgimouSBBH^HT ^5LF^Nfl^^ kI?iT lRv w'Lffiw FT^|LG§Y^F jyj8^gM||j|^NEBL5LBL§G^^ 
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NOVl3a 
Q96RU0 
014567 
Q96M90 
Q9UJ10 
Q9D5Z0 



NOV13a 
Q96RU0 
014567 
Q96M90 
Q9UJ10 
Q9D5Z0 



GSMVCRLASILAPFSVDLSSIWIFIPQL 
GS MVCRLAS I LAPFSVDLSS I W I F I PQL 



550 




560 


SKSS| 


lllt! 


JNNS 


SSKSS| 


LLLTj 


Inns 




GLEKTEAITPRDSHlGE 
GLEKTEAITPRDSgjGE 



GLEKTEAITPRDSHlGE 

WDSSRALSFAERW^RASPDAEKWGSGRVPPDAGKWGAGIAPPVTERGASGRASLEDESGGSGRAPPEKNTEMENEIEN' 



NOV13a 

Q96RU0 

014567 

Q96M90 

Q9UJ10 

Q9D5Z0 MKVSNLGGF 



Other BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results include 
those listed in Table 13H. 



Table 13H. Patp BLASTP Analysis for NOV13 
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Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAB43038 


Human ORFX ORF2802 
polypeptide sequence 
SEQ ID NO: 5604 - Homo 
sapiens 


560 


534/534 
(100%) 


534/534 
(100%) 


1.3e-290 


patp:AAM78367 


Human protein SEQ ID NO 
1029 -' Homo sapiens 


577 


534/534 
(100%) 


534/534 
(100%) 


1.3e-290 


patp:AAM00930 


Human bone marrow 
protein, SEQ ID NO: 406 
- Homo sapiens 


584 


532/535 
(99%) 


532/535 
(99%) 


1 . /e-zao 


patp:AAM79351 


Human protein SEQ ID NO 
2997 - Homo sapiens 


585 


528/536 
(98%) 


528/536 
(98%) 


4 .2e-285 


patp:AAM00982 


Human bone marrow 
protein/ SEQ ID NO: 483 
- Homo, sapiens 


483 


399/400 
(99%) 


400/400 
(100%) 


4 .2e-219 



Table 131 lists the domain description from DOMAIN analysis results against NOV13. 



Table 131. Domain Analysis of NOV13 


Pfam analysis 




Model Domain seq-f seq-t hmm-f hmm-t score E- value 

ABC-3 1/1 115 312 ... 1 267 [] -189.9 4.6 
Abi 1/1 348 442 . . 1 119 [] -20.1 1.9 
sugar tr 1/1 77 495 . . 1 488 [] 48.5 1.5e-10 




Alignments of top-scoring domains: 

ABC-3: domain 1 of 1, from 115 to 312: score -189.9, E = 4.6 
(SEO ID NO- 168) qyefmqrAllasilvglacgiLGsFlVLRRqSLmGDAiSHavLpGVA 

1 || + +M + I+ 1 ++ II II 

+| +++| | | + | 

N0V13a (SEQ ID NO:369) 115 QPLFMFGVLLGSVTFGYFSDRLG RRWLW- 

ATSSSMFLFGIA 155 


LAf f LginkSleipliGAf If glia . . . . AvaigylkrnsrlkeDtaiGI 
||+ + + ++ | + +++|++ +|+++|+++ |+ | + 
156 AAFAVDYYT FMAARFFLAMVAsgyl WGFVYVMEFIGMKSRTWASV 


201 


vf ssf lAlGlllislikgsnaaskvdLdhyLFGniLgisqqDliqiaiit 

++| |+|+| | |+ |+ 1 1 + + + +++ 
202 HLHSFFAVGTLLVALTG YL- - - VRTWWLYQMILSTVTV 


236 


aiiLlllllfwkeLllitFDpdlAkviGlpvnf lkllLliLlaltiVval 
+| |+ +| ++ |++ +| 


256 


qaVGvILViAlLitPAatArlltkslesmlliAsaiGwssvaGlllSYy 
++ + + + + | ++ | + + III 


286 


fd. .tatGpvIVLiatllFlisflfa<-* 
+ ++++ +|+| 1+1+ + + 
287 LQgpVSNSPTEVQKHNLSYLFYNWSI 312 




Abi: domain 1 of 1, from 348 to 442: score -20.1, E = 1.9 
(SEQ ID NO: 169) 
HilllvllaplaEElfFRGilltalerr.lkkrytlfgpllaiiis 

|++| +| + + | +| + 
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+11+ ++ + +++++ 

NOV1 3 a (SEQ ID NO:370) 3 4 8 LFLLGWE I PA YTFVCI AMDKVGRR tVLA 

YSLFCSALAC 3 86 

sliFallHlanalellqllgnvliqpvlinwlqllytf llGlvlgllylr 
+++ + +++ | + ++ +++ | ++ | +| |+| | 

387 GWMVI PQKHY I LG WTAMVGKFAI GAAFGL I YL - 420 

rtgsLlapilvHalnNligf ill<-* 
+| | + +| +| + | +++ 
421 YTAELYP-TIVRSLAVGSGSMVC 442 



sugar_tr: domain 1 of 1, from 77 to 495: score 4 8.5, E = 1.5e-10 
(SEQ ID NO: 170) valvaalgGgf If GyDtgviggf lalidf If rf glltssgalaelvg 

+ + ++ | +|| + + + + + 
+ +++ ++ 

NOV 13a (SEQ ID NO: 371) 7 7 KKE F P CVDG Y I YDQNTW KS TAVTQW 

NLVCDRKWLAM 112 

ystvltglwsif f lGrliGslf aGklgdrf GRkksllialvlf viGall 

1 + I++I 1+11+ +I+++II+II+ I +++ ++ ++ 
113 LIQPLFMFGVLLGSVTFGYFSDRLGRRWLWATSSSMFLFGIA 155 



sgaapgytTiGlwafyllivGRvlvGlgvGgasvlvPmYisEiAPkalRG 
++| ++| ++++ | +++ + + | |+ +|+ |+ + | 

156 AAFAV - - DYYTFMAARFFLAMVASGYLWGFVYVMEFIGMKSRT 197 



algslyqlaitiGilvAaiiglgl . nktnndsalnswgWRiplglqlvpa 
+ ++ ++ | | + | ++ | + ++ + + + + + 

198 WASVHLHSFFAVGTLLVALTGYLVrTWWLY QMILSTVT 235 

lllligllfl PES PRwLvekgk leeArevLakl rgvedvdqe iqe ikae 1 
++++++++ | | |+|+| | ++ |++| | | +++++ ++ ++ + + +| 
23 6 VP F I LCCWVL PETP FWLLS EGR YEEAQKI VD I MAKWNRASS CKLSELLS L 2 85 

ea. . . . tvseekagkaswgelf rgrtrpkvrqrllmgvmlqaf qQltGiN 
+ +++ ++ | +++++ | + || +++ + +|+| ++++++++ 

2 86 DLqgpvSNSPTEVQKHNLSYLFYNWS ITKRTLTVWLIWFTG 3 26 

ai f YYspt i f ksvGvsdsvasl lvt i ivgwNf . vf Tf vaLi f lvDrf GR 
++ +|| ++ + +++ +| +++IM +++ Ml +1+ II 

327 SLGFYSFSLNSVNLGGNE ■ YLNLFLLGWEIpAYTFVC- - IAMDKVGR 371 

RpllllGaagmaicf lilgasigvallllnkpkdpsskaagivaivf ill 
|+ |+ +++ | +++ ++ ++++|+ |+ +| +++ 

3 72 RTVLAYSLFCSALACGW MVIPQKH YILGWTAMV 406 



f iaf FalgwGpipwvilsElFPtkvRskalalataanwlanf iigf lfpy 
+++ + +1 I ++++II+II lll+l + +++||+++++ | 
407 GKFAIGAAFGLIY-LYTAELYPTIVRSLAVGSGSMVCRLASILAP--FSV 453 

itgaiglalggyvf lvf agllvlf ilfvf f f vPETkGrtLEeieelf <-* 
+++ | + +++ +|+| ++ | ++ + +++ | | | |+ | + + 
454 DLSSIW I F I PQLFVGTMALLSGVLTLKLPETLGKRL - ATTWEE 495 



The sugar tranporter domain (IPR001066 ) consists of twelve transmembrane domains and 
was initially identified in sugar transporters. This indicates that the sequence of the invention has 
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properties similar to those of other proteins known to contain this domain and similar to the 
properties of these domains. 

In 1994 the first member of the organic cation transporter family, designated as OCT1, 
was isolated from the rat kidney by expression cloning. Rat (r)OCTl is comprised of 556 amino 
acids with 12 putative transmembrane domains. Northern blot analysis showed that rOCTl 
mRNA was expressed in the liver, kidney, and intestine. In the kidney, rOCTl mRNA was 
detected in proximal tubules, glomeruli, and cortical collecting ducts, but not in distal tubules. By 
immunohistochemical analysis, rOCTl was localized to the basolateral membranes of SI and S2 
segments of proximal renal tubules and the small intestine and liver. When expressed in oocytes, 
rOCTl stimulated uptake of TEA, which was inhibited by diverse organic cations. 
Electrophysiological experiments using rOCTl -expressing oocytes under voltage-clamped 
conditions demonstrated that positive inward currents were induced when TEA, NMN, choline, 
dopamine, or MPP were added to the bath medium, indicating that rOCTl -mediated cation uptake 
is electrogenic. 

Human (h) OCT1 is comprised of 554 amino acids and shows 78% identity with rOCTl. 
Its mRNA transcript was detected exclusively in the liver. There are distinct species differences 
in tissue distribution and histochemical localization of OCT1. After expression in oocytes, 
hOCTl mediated the uptake of type 1 organic cations such as NMN, TEA, and MPP, suggesting 
that hOCTl may primarily participate in hepatic excretion of organic cations in humans. hOCTl - 
mediated MPP uptake was saturable with a Km value of 14.6 mmol/L and was sensitive to 
transmembrane potential. The type 2 hydrophobic cations such as vecuronium and decynium-22 
as well as the type 1 hydrophilic cations such as TEA and NMN inhibited MPP uptake. hOCTl 
has lower binding affinity for several cations such as decynium-22, tetrapentylammonium, 
quinine, and NMN than rOCTl, indicating species differences in the substrate specificity. The 
human genes of hOCTl and hOCT2 (also named SLC22A1 and SLC22A2) have been localized in 
close proximity on chromosome 6q26. 

Since OCT1 was cloned, other gene products with significant homology to OCT1 have 
been identified. Using hybridization techniques, we isolated a cDNA encoding OCT2 from rat 
kidney. rOCT2 is comprised of 593 amino acids with 12 proposed putative transmembrane 
domains showing a 67% identity to rOCTl . On Northern hybridization and RT-PCR analysis, the 
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rOCT2 mRNA transcript was detected predominantly in the kidney, at higher levels in the medulla 
than the cortex, but not in the liver, lung, or intestine. When rOCT2 was expressed in oocytes, 
uptake of TEA was suppressed by the replacement of Na+ with K+, suggesting that the uptake 
was membrane potential-dependent. Acidification of extracellular medium resulted in a decreased 
uptake of TEA, whereas the efflux of TEA out of rOCTl- and rOCT2-expressing oocytes was not 
stimulated by the inward H+ gradient. To compare the functional characteristics of rOCTl and 
rOCT2, we established stable transfectants using MDCK cells. TEA uptake by both rOCTl and 
rOCT2 transfectants grown on microporous membrane filters was markedly enhanced when TEA 
was added to the basolateral bath medium, but not to the apical medium. TEA uptake by both 
transfectants was decreased by acidifying the medium pH, suggesting that rOCTl - and rOCT2- 
mediated TEA transport were pH sensitive. Efflux of TEA out of the transfectants was unaffected 
or moderately inhibited by acidification of the medium. Structurally diverse organic cations, 
including the type 1 cations such as MPP, cimetidine, NMN, nicotine, and procainamide, and type 
2 cations, such as quinine and quinidine, inhibited TEA uptake in the transfectants. Inhibition 
experiments suggested that rOCTl and rOCT2 had similar inhibitor binding affinities for many 
compounds, but showed moderate differences in inhibitor sensitivity for several compounds such 
as MPP, procainamide, dopamine, and testosterone by a factor of 2 to 3. rOCT2 and hOCT2, 
which share 80% amino acid identity, have been shown to accept monoamine neurotransmitters 
such as dopamine, norepinephrine, epinephrine, 5-hydroxytryptamine, and amantadine as 
substrates. These findings raise the possibility that OCT2 plays a physiological role in renal 
handling of some bioactive monoamines and implies that the transporter is indirectly involved in 
the physiological function of these monoamines such as renal tubular reabsorption of Na+. 

Recently, it was reported that slices and isolated basolateral membrane vesicles of male rat 
kidney showed a higher transport activity for TEA than those of female rat kidney. The 
expression levels of rOCT2 mRNA and the protein in the kidney of males were much higher than 
those in females. There was no gender difference in mRNA expression levels of rOCTl. These 
findings suggested that rOCT2 is responsible for the gender differences in renal basolateral 
membrane organic cation transport activity. 

A cDNA encoding an additional member of the OCT gene family, designated as OCT3, 
was isolated from the rat placenta. rOCT3 is comprised of 551 amino acids with 12 putative 
transmembrane domains and shows 48% identity to rOCTl . Northern blot analysis indicated that 
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rOCT3 mRNA was detected most abundantly in the placenta and moderately in the intestine, 
heart, and brain. Expression of rOCT3 mRNA was comparatively low in the kidney and lung, and 
it was not detected in the liver. When expressed in HeLa cells and Xenopus oocytes, rOCT3 
induced uptake of TEA and guanidine, which could be inhibited by MPP. Under voltage-clamped 
conditions, rOCT3 -mediated TEA uptake evoked a potential-dependent inward current. The 
current induced by the TEA uptake was markedly influenced by extracellular pH. However, such 
pH dependence of TEA uptake by rOCT3 -expressing oocytes could not be confirmed under 
voltage clamp conditions. Therefore, rOCT3 appears to be a potential-sensitive and pH gradient- 
independent organic cation transporter. Although the distribution and localization of rOCT3 in the 
kidney have not yet been determined, it may also participate in the renal handling of a variety of 
organic cations. 

By their homology to OCT transporters, two additional members of the OCT gene family, 
named hOCTNl (SLC22A4) and hOCTN2 (SLC22A5), have been identified. A cDNA encoding 
hOCTNl was cloned from human fetal liver and encodes 55 1 amino acid residue protein with 1 1 
putative transmembrane domains and one nucleotide binding site motif. hOCTNl mRNA was 
found to be abundant in the kidney, trachea, bone marrow, fetal liver and several human cancer 
cell lines, but not in adult liver. When expressed in HEK293 cells, hOCTNl mediated saturable 
and pH-dependent uptake of TEA with higher activity at neutral and alkaline than at acidic pH. In 
addition, the efflux of TEA out of the cells was pH-dependent, with an accelerated rate at acidic 
external medium pH. TEA uptake was not influenced by membrane potential, and hOCTNl - 
mediated TEA uptake was inhibited by other organic cations such as cimetidine, procainamide, 
quinidine, quinine, and verapamil. When expressed in oocytes, hOCTNl stimulated uptake of 
quinidine, verapamil, and zwitterionic L-carnitine. The functional role of OCTN1 in the renal 
secretion of organic cations remains unknown. 

hOCTN2 was identified as a homologue of hOCTNl from human kidney. hOCTN2 cDNA 
encodes a 557-amino acid residue protein with 76% similarity to hOCTNl. hOCTN2 is strongly 
expressed in the kidney, trachea, spleen, bone marrow, skeletal muscle, heart, and placenta in 
adult humans. When expressed in HEK293 cells, hOCTN2 mediated the uptake of L-carnitine in a 
Na+-dependent manner with a Km value of 4.3 mmol/L, whereas it mediated some minor uptake 
of TEA and guanidine. The physiological function of hOCTN2 is suggested to be a high-affinity 
Na+-carnitine cotransporter. It was reported that primary systemic carnitine deficiency, which is 
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an autosomal recessive disease characterized by low serum and intracellular concentrations of 
carnitine, is caused by mutations in the hOCTN2 gene. 

Interestingly, it was recently reported that rOCTN2 is a Na+-independent organic cation 
transporter as well as a Na+-dependent carnitine transporter, which is expressed in the heart, 
kidney, placenta, and brain. In rat kidney, rOCTN2 mRNA is predominantly expressed in the 
cortex, while there is very little expression in the medulla. In the cortical region, rOCTN2 mRNA 
was found in the proximal and distal tubules. There have been two mutations reported that result 
in amino acid substitution in OCTN2, P478L (hOCTN2) and L352R (mouse OCTN2). These 
mutations in hOCTN2 cause complete loss of carnitine transport function. In contrast, only the 
M352R mutant appeared to be associated with complete loss of organic cation transport function, 
whereas the P478L mutant had higher organic cation transport activity than the wild-type 
transporter. These studies suggested that the binding sites for carnitine and organic cations in 
OCTN2 exhibit significant overlap but are not identical. Therefore, there may be clinical 
implications for pharmacotherapy in individual patients with primary carnitine deficiency if the 
mutations in OCTN2 also affect organic cation transport activity. 

The organic cation transporter family is critical in the elimination of many endogenous 
amines as well as drugs and environmental toxin. Members of this family are usually expressed in 
the kidney, liver and small intestine. Grundemann et al (Nature 372: 549-552, 1994) identified 
the first member of the organic cation transporter family, designated as OCT1, from the rat kidney 
by expression cloning. rOCTl is comprised of 556 amino acids with 12 putative transmembrane 
domains and is expressed in the liver, kidney, intestine and colon. When expressed in oocytes, 
rOCTl stimulated uptake of TEA, which was inhibited by diverse organic cations. 
Electrophysiological experiments using rOCTl -expressing oocytes under voltage-clamped 
conditions demonstrated that positive inward currents were induced when TEA, NMN, choline, 
dopamine, or MPP were added to the bath medium, indicating that rOCTl -mediated cation uptake 
is electrogenic. 

Human hOCTl is comprised of 554 amino acids and shows 78% identity with rOCTl 
(Zhang et al., Molec. Pharm. 51 : 913-921, 1997). Its mRNA transcript was detected exclusively in 
the liver. There are distinct species differences in tissue distribution and histochemical 
localization of OCT1. After expression in oocytes, hOCTl mediated the uptake of type 1 organic 
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cations such as NMN, TEA, and MPP, suggesting that hOCTl may primarily participate in 
hepatic excretion of organic cations in humans. hOCTl seems to differ in its substrate specificity 
relative to rOCTl. The human genes of hOCTl and hOCT2 (also named SLC22A1 and 
SLC22A2) have been localized in close proximity on chromosome 6q26. 

Since OCT1 was cloned, other gene products with significant homology to OCT1 have 
been identified. rOCT2, isolated from rat kidney, has a 67% identity to rOCTl (Okuda et al., 1 
Biochem Biophys Res Commun 224(2):500-7 ? 1996). It is detected predominantly in the kidney, at 
higher levels in the medulla than the cortex, but not in the liver, lung, or intestine. rOCT2 seems 
to play a physiological role in renal handling of some bioactive monoamines. A cDNA encoding 
an additional member of the OCT gene family, designated as OCT3, was isolated from the rat 
placenta (Kekuda et al., J Biol Chem 273(26):15971-9, 1998). rOCT3 is comprised of 551 amino 
acids with 12 putative transmembrane domains and shows 48% identity to rOCTl. Northern blot 
analysis indicated that rOCT3 mRNA was detected most abundantly in the placenta and 
moderately in the intestine, heart, and brain. Expression of rOCT3 mRNA was comparatively low 
in the kidney and lung, and it was not detected in the liver. rOCT3 is a potential-sensitive and pH 
gradient-independent organic cation transporter. 

By their homology to OCT transporters, two additional members of the OCT gene family, 
named hOCTNl (SLC22A4; Tamai etal.,F£5SZetf 419(1):107-11, 1 997) and hOCTN2 
(SLC22A5; Wu et al., Biochem Biophys Res Commun 246(3):589-95, 1998) have also been 
identified. hOCTNl mRNA was found to be abundant in the kidney, trachea, bone marrow, fetal 
liver and several human cancer cell lines, but not in adult liver. hOCTN2 is strongly expressed in 
the kidney, trachea, spleen, bone marrow, skeletal muscle, heart, and placenta in adult humans. 
The physiological function of hOCTN2 is suggested to be a high-affinity Na+-carnitine 
cotransporter. It has been reported that primary systemic carnitine deficiency, an autosomal 
recessive disease characterized by low serum and intracellular concentrations of carnitine, is 
caused by mutations in the hOCTN2 gene (Wang et al., Hum Mutat 16(5):401-7, 2000). 

NOV14 



111 



;1 OS 3; BBS Nk^l-O-jl 



NOV 14 includes two novel D-beta Hydroxybutyrate Dehydrogenase-like proteins 
disclosed below. The disclosed sequences have been named NOV 14a and NOV 14b. Unless 
specifically addressed as NOV 14a or NOV 14b, any reference to NOV 14 is assumed to encompass 
all variants. 



NOV14a 



A disclosed NOV14a nucleic acid of 1 192 nucleotides (also referred to as CG56001-01) 
(SEQ ID NO:31) encoding a novel D-beta-hydroxybutyrate dehydrogenase-like protein is shown 
in Table 14 A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 69-71 and ending with a TGA codon at nucleotides 1098-1 100. Putative untranslated 
regions upstream from the initiation codon and downstream from the termination codon are 
underlined. The start and stop codons are in bold in Table 14A. 



Table 14A. NOV14a nucleotide sequence (SEQ ID NO:31) 

TGCTGAGGGTGCATTTATGTTTCAGAACCACCGGGAGGAACTGGGCCATTCTAACACCCG 
TTGCTACCA TGCTGGCCACCCGCCTCTCCAGACCCCTGTCACGGCTCCCAGGAAAAACCC 
TAAGTGCCTGTGATAGAGAAAATGGAGCAAGGCGCCCACTATTGCTTGGTTCTACTTCCT 
TTATCCCGATTGGCCGTCGGACTTATGCCAGTGCGGCGGAGCCGGTGAGTGGAAAAGCTG 
TCCTGGTCACAGGCTGTGACTCTGGATTTGGGTTCTCATTGGCCAAGCATCTGCATTCAA 
AAGGCTTCCTTGTGTTTGCTGGCTGCTTGATGAAGGACAAAGGCCATGATGGGGTCAAGG 
AGCTGGACAGCCTAAACAGTGACCGATTGAGAACCGTCCAGCTCAATGTCTGCAGCAGCG 
AAGAGGTGGAGAAAGTGGTGGAGATTGTCCGCTCGAGGCTGAAGGACCCTGAGAAAGGTA 
TGTGGGGCCTCGTTAACAATGCCGGCATCTCAACGTTCGGGGAGGTGGAGTTCACCAGCC 
TGGAGAC CTACAAGCAGGTGGCAGAAGTGAAC CTTTGGGGCACAGTGCGGATGACGAAAT 
CCTTTCTCCCCCTCATCCGAAGGGCCAAAGGTCGCGTCGTCAATATCAGCAGCATGCTGG 
GCCGCATGGCCAACCCGGCCCGCTCCCCGTACTGCATCACCAAGTTCGGGGTAGAGGCTT 
TCTCGGACTGCCTGCGCTATGAGATGTACCCCCTGGGCGTGAAGGTCAGCGTGGTGGAGC 
CCGGCAACTTCATCGCTGCCACCAGGCTTTACAGCCCTGAGAGCATTCAGGCCATCGCCA 
AGAAGATGTGGGAGGAGCTGCCTGAGGTCGTGCGCAAGGACTACGGCAAGAAGTACTTTG 
ATGAAAAGATCGCCAAGATGGAGACCTACTGCAGCAGTGGCTCCACAGACACGTCCCCTG 
TCATCGATGCTGTCACACACGCCCTGACCGGCACCACCCCCTACACCCGCTACCACCCCA 
TGGACTACTACTGGTGGCTGCGAATGCAGATCATGACCCACTTGCCTGGAGCCATCTCCG 
APATGATrTArATGGGCTG AAGAGTCTCGCTGTGGCCTCTGTCAGGGAT CCCTGGTGGAA 
GGGGAGGGGAGGGAGGAA CCCATATAGTCAACTCTTGATTATCCACGTGTGQ 



The human D-beta-hydroxybutyrate dehydrogenase-like NOV 14a disclosed in this 
invention maps to chromosome 3. 
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In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 958 of 1 145 bases (83%) identical to a gb:GENBANK- 
ID:RATDBHYDEH|acc:M89902.1 mRNA from Rattus norvegicus (Sprague-Dawley D-beta- 
hydroxybutyrate dehydrogenase mRNA, complete cds). 

A disclosed NOV14a polypeptide (SEQ ID NO:32) encoded by SEQ ID NO:31 has 343 
amino acid residues and is presented in Table 14B using the one-letter code. Although SignalP 
suggests that the human D-beta-hydroxybutyrate dehydrogenase may have a signal peptide, Psort 
predicts that it is localized in to mitochondria. Because it is similar to the human hydroxybutyrate 
dehydrogenase family, some members of which are expected to have mitochondrial localization. 
Therefore it is likely that this novel human D-beta-hydroxybutyrate dehydrogenase is available at 
the same sub-cellular localization and hence accessible to a diagnostic probe and for various 
therapeutic applications. Nonetheless, the SignalP, Psort and/or Hydropathy results predict that 
NOV 14a is likely to be localized to the mitochondrial matrix space with a certainty of 0.6723. In 
an alternative embodiment, NOV 14 is likely to be localized to the microbody (peroxisome) with a 
certainty of 0.3942, or to the mitochondrial inner membrane with a certainty of 0.3622, or to the 
mitochondrial intermembrane space with a certainty of 0.3622. According to SignalP data the 
most likely cleavage site is between amino acids 12 and 13, i.e., at the dash in the sequence LSR- 
LP. 

Table 14B. NOV14a protein sequence (SEQ ID NO:32) 

MLATRLSRPLSRLPGKTLSACDRENGARRPLLLGSTSFIPIGRRTYASAAEPVSGKAVLV 
TGCDSGFGFSLAKHLHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRLRTVQLNVCSSEEV 
EKWE I VRS SLKDPEKGMWGLVNNAG I STFGEVEFTSLETYKQVAEVNLWGTVRMTKS FL 
PL IRRAKGRWNI S SMLGRMANPARS P YC I TKFGVE AFSDCLRYEMYPLGVKVS WEPGN 
FIAATSLYSPESIQAIAKKMWEELPEWRKDYGKKYFDEKIAKMETYCSSGSTDTSPVID 
AVTHALTAT TPYTRYHPMDYYWWLRMQIMTHLPGAISDMIYIR | 

The full amino acid sequence of the protein of the invention was found to have 297 of 342 
amino acid residues (86%) identical to, and 313 of 342 amino acid residues (91%) similar to, the 
344 amino acid residue ptnr:SWISSPROT-ACC:P29147 protein from Rattus norvegicus (Rat) (D- 
BETA-HYDROXYBUTYRATE DEHYDROGENASE PRECURSOR (EC 1.1.1.30) (BDH) (3- 
HYDROXYBUTYRATE DEHYDROGENASE)). 
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The human D-beta-hydroxybutyrate dehydrogenase disclosed in this invention is expressed 
in at least the following tissues: brain, eye, colon, kidney, liver, spleen, lung, breast, ovary, testis, 
genitourinary track, lymph, T-cell, B-cell. In addition, the sequence is predicted to be expressed 
in the heart because of the expression pattern of (GENBANK-ID: gb:GENBANK- 
ID:RATDBHYDEH|acc:M89902.1) a closely related Sprague-Dawley D-beta-hydroxybutyrate 
dehydrogenase mRNA, complete cds homolog in species Rattus norvegicus. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from diabetes, obesity, and other diseases, disorders and conditions 
of the like. 



NOV14b 

A disclosed NOV 1 4b nucleic acid of 1 1 66 nucleotides (also referred to as CG5600 1 -02) 
(SEQ ID NO:33) encoding a novel D-beta-hydroxybutyrate dehydrogenase-like protein is shown 
in Table 14C. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 69-71 and ending with a TGA codon at nucleotides 1098-1 100. Putative untranslated 
regions upstream from the initiation codon and downstream from the termination codon are 
underlined. The start and stop codons are in bold in Table 14C. 



Table 14C. NOV14b nucleotide sequence (SEQ ID NO:33) 

TGCTGAGGGTGCATTTATGTTTCAGAACCACCGGGAGGAACTGGGCCATTCTAACACCCG 

TTGCTACCATGCTGGCCACCCGCCTCTCCAGACCCCTGTCACGGCTCCCAGGAAAAACCC 

TAAGTGCCTGTGATAGAGAAAATGGAGCAAGACGCCCACTATTGCTTGGTTCTACTTCCT - 

TTATCCCGATTGGCCGTCGGACTTATGCCAGTGCGGCGGAGCCGGTTGGCAGCAAAGCTG i 

TCCTGGTCACAGGCTGTGACTCTGGATTTGGGTTCTCATTGGCCAAGCATCTGCATTCAA 

AAGGCTTCCTTGTGTTTGCTGGCTGCTTGATGAAGGACAAAGGCCATGATGGGGTCAAGG 

AGCTGGACAGCCTAAACAGTGACCGATTGAGAACCGTCCAGCTCT^ATGTCTGCAGCAGCG 

AAGAGGTGGAGAAAGTGGTGGAGATTGTCCGCTCGAGCCTGAAGGACCCTGAGAAAGGCA 

TGTGGGGCCTCGTTAACAATGCCGGCATCTCAACGTTCGGGGAGGTGGAGTTCACCAGCC 

TGGAGACCTACAAGCAGGTGGCAGAAGTGAACCTTTGGGGCACAGTGCGGATGACGAAAT 

CCTTTCTCCCCCTCATCCGAAGGGCCAAAGGCCGCGTCGTCAATATCAGCAGCATGCTGG 

GCCGCATGGCCAACCCGGCCCGCTCCCCGTACTGCATCACCAAGTTCGGGGTAGAGGCTT 

TCTCGGACTGCCTGCGCTATGAGATGTACCCCCTGGGCGTGAAGGTCAGCGTGGTGGAGC 

CCGGCAACTTCATCGCTGCCACCAGCCTTTACAGCCCTGAGAGCATTCAGGCCATCGCCA 

AGAAGATGTGGGAGGAGCTGCCTGAGGTCGTGCGCAAGGACTACGGCAAGAAGTACTTTG 

ATGAAAAGATCGCCAAGATGGAGACCTACTGCAGCAGTGGCTCCACAGACACGTCCCCTG 

TCATCGATGCTGTCACACACGCCCTGACCGCCACCACCCCCTACACCCGCTACCACCCCA 

TGGACTACTACTGGTGGCTGCGAATGCAGATCATGACCCACTTGCCTGGAGCCATCTCCG 

^rATGATrTArATrrGCTGAAGAGTCTCGCTGTGGCCTCTGTCAGGGATTCCTGGTGGAA 
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CiGGGAGGGGAGGGAGGAACCCATATA 

The human D-beta-hydroxybutyrate dehydrogenase-like NOV 14b disclosed in this 
invention maps to chromosome 3. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 933 of 1 108 bases (84%) identical to a gb:GENBANK- 
ID:RATDBHYDEH|acc:M89902.1 mRNA from Rattus norvegicus (Sprague-Dawley D-beta- 
hydroxybutyrate dehydrogenase mRNA, complete cds). 

A disclosed NOV 14b polypeptide (SEQ ID NO:34) encoded by SEQ ID NO:33 has 343 
amino acid residues and is presented in Table 14D using the one-letter code. SignalP, Psort 
and/or Hydropathy results predict that NOV 14a is likely to be localized to the mitochondrial 
matrix space with a certainty of 0.6723. In an alternative embodiment, NOV 14 is likely to be 
localized to the microbody (peroxisome) with a certainty of 0.3942, or to the mitochondrial inner 
membrane with a certainty of 0.3622, or to the mitochondrial intermembrane space with a 
certainty of 0.3622. According to SignalP data the most likely cleavage site is between amino 
acids 12 and 13, i.e., at the dash in the sequence LSR-LP. 

Table 14D. NOV14b protein sequence (SEQ ID NO:34) 

MLATRLSRPLSRLPGKTLSACDRENGARRPLLLGSTSFIPIGRRTYASAAEPVGSKAVLV 
TGCDSGFGFSLAKHLHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRLRTVQLNVCSSEEV 
EKWE I VRS S LKD PEKGMWGLVNNAG 1ST FGEVE FTS LET YKQVAE VNLWGTVRMTKS FL 
PLIRRAKGRWNI S SMLGRMANPARSPYC ITKFGVEAFSDCLRYEMYPLiGVKVS WEPGN 
FIAATSLYSPESIQAIAKKMWEELPEWRKDYGKKYFDEKIAKMETYCSSGSTDTSPVID 
A VTHALTATT P YTR YH PMD YYWWLRMQ I MTHLPG A I S DM I Y I R 

The full amino acid sequence of the protein of the invention was found to have 33 1 of 344 
amino acid residues (96%) identical to, and 333 of 344 amino acid residues (96%) similar to, the 
344 amino acid residue ptnr:SWISSNEW-ACC:Q02338 protein from Homo sapiens (Human) (D- 
BETA-HYDROXYBUTYRATE DEHYDROGENASE PRECURSOR (EC 1.1.1.30) (BDH) (3- 
HYDROXYBUTYRATE DEHYDROGENASE)). 

The D-BETA-HYDROXYBUTYRATE DEHYDROGENASE PRECURSOR-like gene 
disclosed in this invention is expressed in at least the following tissues: brain, eye, colon, kidney, 
liver, spleen, lung, breast, ovary, testis, genitourinary track, lymph, T-cell, B-cell. Expression 
information was derived from the tissue sources of the sequences that were included in the 
derivation of the sequence of CuraGen Acc. No. CG56001-02.The sequence is predicted to be 
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expressed in the following tissues because of the expression pattern of (GENB ANK-ID: 
gb:GENBANK-ID:RATDBHYDEH|acc:M89902.1) a closely related Sprague-Dawley D-beta- 
hydroxybutyrate dehydrogenase mRNA, complete cds homolog in species Rattus norvegicus 
:heart. 

The nucleic acids and proteins of the invention have applications in the diagnosis and/or 
treatment of various diseases and disorders. For example, the compositions of the present 
invention will have efficacy for the treatment of patients suffering from: diabetes, obesity as well 
as other diseases, disorders and conditions. 

NOV 14a and NOV 14b share a high degree of homology as is shown in the amino acid 
alignment in Table 14E. 



Table 14E. Clustal W Alignment of NOV14a and NOV14b 



10 20 30 4C 

. |...-.|....|....|....|....|....|. 



CG56001_01 
CG56001_02 



CG5600101 
CG56001 02 



CG5600101 
CG56001 02 



CG56001_01 
CG56001 02 



CG5600101 
CG56001 02 



50 

jSG" 



60 70 80 

■1 



^LATRLSRPLSRLPGKTLSACDRENGARRPLLLGSTSFIPIGRRTYASAAEP 
yiLATRLSRPLSRLPGKTLSACDRENGARRPLLLGSTSFIPIGRRTYASAAEP\ 



90 100 110 120 130 140 
| I I I I I I I I I I I . - 



150 160 
..|....|'....| 



lvfagclmkdkghdgvkeldslnsdrlrtvqlnvcsseevekweivrsslkdpekGmwglvnnagistfgeveftslet 
lvfagclmkdkghdgvkeldslnsdrlrtvqlnvcsseevekweivrsslkdpekgmwglvnnagistfgeveftslet 



170 180 
. I .1 I | - 



190 200 210 220 230 240 

.. I .... I .... | .... I : ... I .... | .... | . ■ | ..... | .... | .... l 



YKQVAEVNLWGTVRMTKSFLPLIRRAKGRVVNISSMLGRMANPARSPYCITKFGVEAFSDCLRYEMYPLGVKVSVVEPGN 
VKQVAEVNLWGTVRMTKSFLPLIRRAKGRVVNISSMLGRMANPARSPYCITKFGVEAFSPCLRYEM YPLGVKVSWEPGN 



250 260 270 280 290 300 
. I .... I I .... I I I I I I .... I I I • • 



310 320 



FIAATSLYSPESIQAIAKKMWEELPEWRKDYGKKYFDEKIAKMETYCSSGSTDTSPVIDAVTHALTATTPYTRYHPMDV 
FT AATSLYSPESIQAIAKKMWEELPEWRKDYGKKYFDEKI AKMETYCSSGSTDTSPVIDAVTHALTATTPYTRYHPMDY 



330 
■ |...-|.. 



?LRMQ IMTHL PGAI S DMI Y I 
JLRMQIMTHLPGAISDMIYI 



(SEQ ID NO; 32) 



(SEQ ID NO: 34) 



In a search of public sequence databases, NOV 14 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 14F. 



Table 14F. BLASTP results for NOV14 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q9BRZ4 


HYPOTHETICAL 3 8.2 KDA 
PROTEIN - Homo sapiens 


343 


341/343 
(99%) 


341/343 
(99%) 


2 ..0e- 
182 
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ptnr : SPTREMBL- 
ACC:Q96ET1 


UNKNOWN (PROTEIN FOR 
MGG-.9788) - Homo sapiens 


343 


340/343 
(99%) 


341/343 
(99%) 


4 . 2e- 
182 


ptnnSWISSNEW- 
ACC:Q02338 


D-beta-hydroxybutyrate 

dehydrogenase , 
mitochondrial precursor 
(EC 1.1.1.30) (BDH) (3- 

hydroxybutyrate 
dehydrogenase) - Homo 
sapiens 


344 


329/344 
(95%) 


331/344 
(96%) 


l.Oe- 
173 


ptnr :pir- 
id:A42B45 


3 -hydroxybutyrate 
dehydrogenase (EC 
1.1.1.30) - human 


343 


319/333 
(95%) 


321/333 
(96%) 


l.le- 
169 


ptnrrSWISSNEW- 
ACC:P29147 


D - be t a - hy dr oxybu t y r a t e 

dehydrogenase , 
mitochondrial precursor 
(EC 1.1.1.30) (BDH) (3- 

hydroxybutyrate 
dehydrogenase) - Rattus 
norvegicus 


344 


297/342 
(86%) 


313/342 
(91%) 


3.6e- 
160 



A multiple sequence alignment is shown in Table 14G, with the protein of the invention 
being shown on the first line in a ClustalW analysis comparing the protein of the invention with 
related protein sequences shown in Table 14F. 



Table 14G. ClustalW Analysis of NOV14 



1) 


NOV14a CG56001-01 


(SEQ 


ID 


NO 


:31) 


2) 


Q9BRZ4 


(SEQ 


ID 


NO 


:171) 


3) 


Q96ET1 


(SEQ 


ID 


NO: 


172) 


4) 


Q02338 


(SEQ 


ID 


NO: 


173) 


5) 


A42845 


(SEQ 


ID 


NO 


:174) 


6) 


P29147 


(SEQ 


ID 


NO: 


175) 



10 20 30 40 



»OV14a 
Q9BRZ4 
Q96ET1 
Q02338 

A42845 GI4RPPPP' 
P29147 




90 100 110 120 130 140 150 160 




NOV14a 
Q9BRZ4 
096ET1 
Q02338 
A42845 
P29147 



NOV14a 
Q9BRZ4 
Q96ET1 
Q02338 
A42845 



TYKQVAEVNLWGTVRMTKSFLPLIRRAKGJIW 

T Y KQVXE VNL WGTVRMTKS F.L' PL I ^^^§y^^f^^)^^^i^fX C IT KFGVE AFS D | C LRY.EM Y P,LGV KV S W EPG 

TYKQVAEWLWGTVRMTKS^ 

T Y KQVAEVNLWGTVRMTK S FL PL I RRA^GRWN P 

T YKQVAEVNLWGTVRMTKS FLPLIRRAKGRWNI SSMLGRMANPARS PYCITKFGVEAFSDCLRYEMYPLGyKVSVVE PG 
T Y Ki^AE VNL WGTVR«TKS F L P l|rRA 



nfiaatslyspesiqaiakkmweelpevvrkdypkk^^ 
nfiaatslyspesiqaiakkmweelpeyvr^ 

nf i aatslys pes i q ai akkmweel pewr kd i • kl yf .dek'fakmetycssj!^ 

nfiaatsly||pesiqaiakkmweelp,e 

mfiaatslyIpesiqaiaki^weelpewrkdygkkyf 
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P29147 




Other BLAST results include sequences from the Patp database, which is a 
proprietary database that contains sequences published in patents and patent publications. Patp 
results include those listed in Table 14H. 



Table 14H. Patp BLASTP Analysis for NOV14 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAM78804 


Human protein SEQ ID NO 
1466 - Homo sapiens 


343 


341/343 
(99%) 


341/343 
(99%) 


1.6e-182 


patp:AAM79788 


Human protein SEQ ID NO 
3434 - Homo sapiens 


, 404 


323/334 
(96%) 


324/334 
(97%) 


3.0e-172 


patp:AAW88492 


Human liver clone 

HP01299-encoded 
polypeptide - Homo 
sapiens 


317 


117/288 
(40%) 


177/288 
(61%) 


1.8e-48 


patp:AAB56678 


Human prostate cancer 
antigen protein 
sequence SEQ ID NO: 1256 
- Homo sapiens 


378 


116/288 
(40%) 


176/288 
(61%) 


6.0e-48' 


patp:AAW18334 


Murine liver p32 11- 

cis-retinol 
dehydrogenase - Mus 
musculus 


316 


109/260 
(41%) 


156/260 
(60%) 


1.2e-47 



Table 141 lists the domain description from DOMAIN analysis results against NOV 14. 



Table 141. Domain Analysis of NOV14 



Pfam analysis 

Model Domain seq-f seq-t hmm-f hmm-t score E- value 

adh_short l/l 54 336 . . 1 271 [] 268.1 1.2e-76 

Alignments of top- scoring domains: 

adh_short: domain 1 of 1, from 54 to 336: score 268.1, E = 1.2e-76 
(SEQ ID NO -176) tgKvaLvTGassGIGlaiAkrLakeGakVvvvdrreekaeqvaaelk 

+ II++IIII++II + I+ + 
| +++++ ++ | + +++ || NOV14a (SEQ ID NO: 372) 54 

SGKAVLVTGCDSGFGFSLAKHLHSKGFLVFAGCLMKDKGHDGVKELD 100 

aelGdralf iqlDvtdeeqvkaavaqaverlGd. . . rlDvLVNNAGilgp 
+++ || ++++ || + |++ I+I+++I+ +++ | |++++ ++IIIIMI+++ 



101 S LNS DRLRTVQLNVCS S E EVE KWE I VRS SLKDp ekGMWGLVNNAG I S T F 150 
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gppfeelseedwervidvNltGvf HtqavlpamdhmlkrkgGrlvNisS 
| +++ |+| +++ +| +| | |+|++++|+++| | +++ | ++ | |+| | | | | 
151 GEVEF- TSLETYKQVAEVNLWGTVRMTKSFLP L I RRAKGR WN I S S 195 

vaGlnvgvpglsaYsASKaavigltrsLAlElaphgtglrVnavaPGgvd 
+ |+ ++ + |++|+|+ + |++| ++++++ |+ |++| | ++|++| M+ 
196 MLGR - MANPARS P YC I TKFGVEAFSDCLR YEM Y PLG - - VKVS WEPGNF I 242 

T . . dmtkalrsrlieakkk . v . re . v . adiadpeleerits . titplgry 
+ + + + + | ++ | ++++ +| |++|+ +++++|+|++ ++ ++ + 
243 AatSLYSPESIQAIAKKMWeElPEvVrKDYGKKYFDEKIAKmET-YCSSG 291 

gvtpeeianavlf Lasdgasys vtgqtlnvdggl< - * 

++ + + + || + ++ + + |++ ++ + ++ + + + + + |++ 

2 92 S TD TS P V I DAVTHALTATT P YT r y hpmdyywwl RMQ I MTHL P GAI 33 6 



The short-chain dehydrogenases/reductases family (SDR) is a very large family of 
enzymes, most of which are known to be NAD- or NADP-dependent oxidoreductases. As the 
first member of this family to be characterized was Drosophila alcohol dehydrogenase, this family 
used to be called 'insect-type', or 'short-chain 1 alcohol dehydrogenases. Most members of this 
family are proteins of about 250 to 300 amino acid residues. Most dehydrogenases possess at 
least two domains, the first binding the coenzyme, often NAD, and the second binding the 
substrate. This latter domain determines the substrate specificity and contains amino acids 
involved in catalysis. Little sequence similarity has been found in the coenzyme binding domain 
although there is a large degree of structural similarity, and it has therefore been suggested that the 
structure of dehydrogenases has arisen through gene fusion of a common ancestral coenzyme 
nucleotide sequence with various substrate specific domains. 

This family should always be found adjacent to [INTERPRO:IPR002198], which is a 
general family of Short-chain dehydrogenases and reductases. A match to this extension indicates 
that the protein is probably an alcohol dehydrogenase. 

This indicates that the sequence of the invention has properties similar to those of other proteins 
known to contain this/these domain(s) and similar to the properties of these domains. 

(R)-3-hydroxybutyrate dehydrogenase (BDH) is a mitochondrial membrane enzyme with 
an absolute and specific requirement for phosphatidylcholine, which acts as an allosteric activator 
of BDH enzymatic activity. BDH has served as a prototype for lipid-requiring enzymes. By 
screening a human heart cDNA library with degenerate oligonucleotides based on peptide 
sequences from purified bovine BDH, cDNAs encoding BDH (fragment, missing N-terminal) 
have been isolated. The deduced 343-amino acid protein contains a 46-residue leader peptide, 
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which is cleaved to produce the mature form. Sequence analysis revealed that the first two-thirds 
of the BDH protein is homologous to short-chain alcohol dehydrogenases (SCADHs), with the 
homology encompassing the putative coenzyme-binding and active sites of the SCADHs; this 
region of BDH also has the predicted secondary structure motif of alternating alpha-helices and 
beta-sheets that is characteristic of SCADHs. The data suggests that the remainder of the BDH 
protein contains elements that form the substrate- and lipid-binding sites. Northern blot analysis 
revealed that BDH is expressed in rabbit heart tissue. 

The novel human D-beta-hydroxybutyrate dehydrogenase Protein of the invention has 95% 
homology to (R)-3-hydroxybutyrate dehydrogenase (BDH) described by Marks et al. Therefore it 
is anticipated that this novel protein has a role in the regulation of essentially all cellular functions 
and could be a potentially important target for drugs. Such drugs may have important therapeutic 
applications, such as treating diabetes and obesity diseases. See, Marks, A. R., et al., J. Biol 
Chem. 267: 15459-15463, 1992. 

NOV15 

NOV 15 includes four novel TEN-M3-like proteins disclosed below. The disclosed 
sequences have been named NOV15a, NOV15b, NOV15c, and NOV15d. Unless specifically 
addressed as NOV 1 5a, NOV 1 5b, NOV 1 5c, or NOV 1 5 d, any reference to NOV 1 5 is assumed to 
encompass all variants. 

NOV15a 

A disclosed NOV1 5a nucleic acid of 8675 nucleotides (also referred to as 
SC145665404 A or CG55069-01) (SEQ ID NO:35) encoding a novel TEN-M3-like protein is 
shown in Table 1 5 A. An open reading frame was identified beginning with an ATG initiation 
codon at nucleotides 151-153 and ending with a TAA codon at nucleotides 8326-8328. Putative 
untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined and the start and stop codons are in bold in Table 15 A. 

Table 15A. NOVlSa nucleotide sequence (SEQ ID NO:35) 
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TTTGGCCTCGGGCCAGAATTCGGCACGAGr,rnflTCTGGAGCTTGGAGGAGAAGTCTQAACTAA GgATAAAC 

TAAAGAGAG GCCAATGAGACTTGAACCCTGAGCCTAAGTTGTCACCAGCAGGAC TGATGTOCACACAGAA 

GGAATGAAGTATGGATGTGAAAGAACGCAGGCCTTACTGCTCCCTGACCAAGAGCAGACGAGAGAAGGAA 

CGGCGCTACACAAATTCCTCCGCAGACAATGAGGAGTGCCGGGTACCCACACAGAAGTCCTACAGTTCCA 

GCGAGACATTGAAAGCTTTTGATCATGATTCCTCGCGGCTGCTTTACGGCAACAGAGTGAAGGATTTGGT 

TCACAGAGAAGCAGACGAGTTCACTAGACAAGGACAGAATTTTACCCTAAGGCAGTTAGGAGTTTGTGAA 

CCAGCAACTCGAAGAGGACTGGCATTTTGTGCGGAAATGGGGCTCCCTCACAGAGGTTACTCTATCAGTG 

CAGGGTCAGATGCTGATACTGAAAATGAAGCAGTGATGTCCCCAGAGCATGCCATGAGACTTTGGGGCAG 

GGGGGTCAAATCAGGCCGCAGCTCCTGCCTGTCAAGTCGGTCCAACTCAGCCCTCACCCTGACAGATACG 

GAGCACGAAAACAAGTCCGACAGTGAGAATGAGCAACCTGCAAGCAATCAAGGCCAGTCTACCCTGCAGC 

CCTTGCCGCCTTCCCATAAGCAGCACTCTGCACAGCATCATCCATCCATCACTTCTCTCAACAGAAACTC 

CCTGACCAATAGAAGGAACCAGAGTCCGGCCCCGCCGGCTGCTTTGCCCGCCGAGCTGCAAACCACACCC 

GAGTCCGTCCAGCTGCAGGACAGCTGGGTCCTTGGCAGTAATGTACCACTGGAAAGCAGGCATTTCGTAT 

TCAAAACAGGAACAGGTACAACGCCACTGTTCAGTACTGCAACCCCAGGATACACAATGGCATCTGGCTC 

TGTTTATTCACCACCTACTCGGCCACTACCTAGAAACACCCTATCAAGAAGTGCTTTTAAATTCAAGAAG 

TCTTCAAAGTACTGTAGCTGGAAATGCACTGCACTGTGTGCCGTAGGGGTCTCGGTGCTCCTGGCAATAG 

TCCTGTCTTATTTTATAGCAATGCATCTCTTTGGCCTCAACTGGCAGCTACAGCAGACTGAAAATGACAC 

ATTTGAGAATGGAAAAGTGAATTCTGATACCATGCCAACAAACACTGTGTCATTACCTTCTGGAGAGAAT 

GGAAAATTAGGTGGATTTACGCAAGAAAATAACACCATAGATTCCGGAGAACTTGATATTGGCGGAAGAG 

CAATTCAAGAGATTCCTCCCGGGATCTTCTGGAGATCACAGCTCTTCATTGATCAGCCACAGTTTCTTAA 

ATTCAATATCTCTCTTCAGAAGGATGCATTGATTGGAGTATATGGCCGGAAGAAGTTACCGCCTTCCCAT 

ACTCAGTCCTCCCCCCAGTATGACTTCGTGGAGCTCCTGGATGGCAGCAGGCTGATTGCCAGAGAGCAGC 

GGAGCCTGCTTGAGACGGAGAGAGCCGGGCGGCAGGCGAGATCCGTCAGCCTTCATGAGGCCGGCTTTAT 

CCAGTACTTGGATTCTGGAATCTGGCATCTGGCTTTTTATAATGATGGGAAAAATGCAGAGCAGGTGTCT 

TTTAATACCATTGTTATAGAGTCTGTGGTGGAATGTCCCCGAAATTGCCATGGAAATGGAGAATGCGTTT 

CTGGAACTTGCCATTGTTTTCCAGGATTTCTGGGTCCGGATTGTTCAAGAGCCGCCTGTCCAGTGTTATG 

TAGTGGCAACGGGCAGTACTCCAAGGGCCGCTGCCTGTGTTTCAGCGGCTGGAAGGGCACGGAGTGTGAT 

GTGCCGACTACCCAGTGTATTGACCCACAGTGTGGGGGTCGTGGGATTTGTATCATGGGCTCCTGTGCTT 

GCAGCTCAGGATACAAAGGAGAAAGTTGTGAAGAAGCTGACTGTATAGACCCTGGGTGTTCTAATCATGG 

TGTGTGTATCCACGGGGAATGTCACTGCAGTCCAGGATGGGGAGGTAGGAATTGTGAAATACTGAAGACC 

ATGTGTCCAGACCAGTGCTCCGGCCACGGAACGTATCTTCAAGAAAGTGGCTCCTGCACGTGTGACCCTA 

ACTGGACTGGCCCAGACTGCTCAAACGAAATATGTTCTGTGGACTGTGGCTCACACGGCGTTTGCATGGG 

GGGGACGTGTCGCTGTGAAGAAGGCTGGACGGGCCCAGCCTGTAATCAGAGAGCCTGCCACCCCCGCTGT 

GCCGAGCACGGGACCTGCAAGGATGGCAAGTGTGAATGCAGCCAGGGCTGGAATGGAGAGCACTGCACTA 

TCGCTCACTATTTGGATAAGATAGTTAAAGACAAGATAGGATATAAAGAGGGTTGTCCTGGTCTGTGGAA 

CAGCAATGGAAGATGTACCCTGGACCAAAATGGCGGACATTGTGTGTGCCAGCCTGGATGGAGAGGAGCA 

GGCTGTGACGTAGCCATGGAGACTCTTTGCACAGATAGCAAGGACAATGAAGGGGATGGACTCATTGACT 

GCATGGATCCCGATTGCTGCCTACAGAGTTCCTGCCAGAATCAGCCCTATTGTCGGGGACTGCCGGATCC 

TCAGGACATCATTAGCCAAAGCCTTCAATCGCCTTCTCAGCAAGCTGCCAAATCCTTTTATGATCGAATC 

AGTTTCCTTATAGGATCTGATAGCACCCATGTTATACCTGGAGAAAGTCCTTTCAATAAGAGCCTTGCAT 

CTGTCATCAGAGGCCAAGTACTGACTGCTGATGGAACTCCACTTATTGGAGTAAATGTCTCGTTTTTCCA 

TTACCCAGAATATGGATATACTATTACCCGCCAGGACGGAATGTTTGACTTGGTGGCAAATGGTGGGGCC 

TCTCTAACTTTGGTATTTGAACGATCCCCATTCCTCACTCAGTATCATACTGTGTGGATTCCATGGAATG 

TCTTTTATGTGATGGATACCCTAGTCATGGAGAAAGAAGAGAATGACATTCCCAGCTGTGATCTGAGTGG 

ATTCGTGAGGCCAAATCCCATCATTGTGTCATCACCTTTATCCACCTTTTTCAGATCTTCTCCTGAAGAC 

AGTCCCATCATTCCCGAAACACAGGTACTCCACGAGGAAACTACAATTCCAGGAACAGATTTGAAAGTCT 

CCTACTTGAGTTCCAGAGCTGCAGGGTATAAGTCAGTTCTCAAGATCACCATGACCCAGTCTATTATTCC 

ATTTAATTTAATGAAGGTTCATCTTATGGTAGCTGTAGTAGGAAGACTCTTCCAAAAGTGGTTTCCTGCC 

TCACCAAACTTGGCCTATACTTTCATATGGGATAAAACAGATGCATATAATCAGAAAGTCTATGGTGTAT 

CTGAAGCTGTTGTGTCAGTTGGATATGAGTATGAGTCGTGTTTGGACCTGACTCTGTGGGAAAAGAGGAC 

TGCCATTCTGCAGGGCTATGAATTGGATGCGTCCAACATGGGTGGCTGGACATTAGATAAACATCACGTG 

CTGGATGTACAGAACGGTATACTGTACAAGGGAAACGGGGAAAACCAGTTCATCTCCCAGCAGCCTCCAG 

TCGTGAGTAGCATCATGGGCAATGGGCGAAGGCGCAGCATTTCCTGCCCCAGTTGCAATGGTCAAGCTGA 

TGGTAACAAGTTACTGGCCCCAGTGGCGCTAGCTTGTGGGATCGATGGCAGTCTGTACGTAGGCGATTTC 

AACTACGTGCGGCGGATATTCCCTTCTGGAAATGTAACAAGTGTCTTAGAACTAAGAAATAAAGATTTTA 

GACATAGCAGCAACCCAGCTCATAGATACTACCTTGCAACGGATCCAGTCACGGGAGATCTGTACGTTTC 

TGACACAAACACCCGCAGAATTTATCGCCCAAAGTCACTTACGGGGGCAAAAGACTTGACTAAAAATGCA 

GAAGTCGTCGCAGGGACAGGGGAGCAATGCCTTCCGTTTGACGAGGCGAGATGTGGGGATGGAGGGAAGG 
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CCGTGGAAGCCACACTCATGAGTCCCAAAGGAATGGCAGTTGATAAGAATGGATTAATCTACTTTGTTGA 

TGGAACCATGATTAGGAAAGTTGACCAAAATGGAATCATATCAACTCTTCTGGGCTCTAAGGATTTGACT 

TCAGCCAGACCTTTAACTTGTGACACCAGCATGCACATCAGCCAGGTACGTCTGGAATGGCCCACTGACC 

TAGCCATTAACCCTATGGATAACTCCATTTATGTCCTGGATAATAATGTAGTTTTACAGATCACTGAAAA 

TCGTCAAGTTCGCATTGCTGCTGGACGGCCCATGCACTGTCAGGTTCCCGGAGTGGAATATCCTGTGGGG 

AAGCACGCGGTGCAGACAACACTGGAATCAGCCACTGCCATTGCTGTGTCCTACAGTGGGGTCCTGTACA 

TTACTGAAACTGATGAGAAGAAAATTAACCGGATAAGGCAGGTCACAACAGATGGAGAAATCTCCTTAGT 

GGCCGGAATACCTTCAGAGTGTGACTGCAAAAATGATGCCAACTGTGACTGTTACCAGAGTGGAGATGGC 

TACGCCAAGGATGCCAAACTCAGTGCCCCATCCTCCCTGGCTGCTTCTCCAGATGGTACACTGTATATTG 

CAGATCTAGGGAATATCCGGATCCGGGCTGTGTCAAAGAATAAGCCTTTACTTAACTCTATGAACTTCTA 

TGAAGTTGCGTCTCCAACTGATCAAGAACTCTACATCTTTGACATCAATGGTACTCACCAATATACTGTA 

AGTTTAGTCACTGGTGATTACCTTTAGAATTTTAGCTACAGCAATGACAATGATATTACTGCTGTGACAG 

ACAGCAATGGCAACACCCTTAGAATTAGACGGGACCCAAATCGCATGCCAGTTCGAGTGGTGTCTCCTGA 

TAACCAAGTGATATGGTTGACAATAGGAACAAATGGATGTTTGAAAGGCATGACTGCTCAAGGAGTGGAA 

TTAGTTTTGTTTACTTACCATGGCAATAGTGGCCTTTTAGGCACTAAAAGTGATGAAACTGGATGGACAA 

CGTTTTTTGACTATGACAGTGAAGGTCGTCTGACAAATGTTACGTTTCCAACTGGAGTGGTCACAAACCT 

GCATGGGGACATGGACAAGGCTATCACAGTGGACATTGAGTCATCTAGCCGAGAAGAAGATGTCAGCATC 

ACTTCAAATCTGTCCTCGATCGATTCTTTGTACACCATGGTTCAAGATCAGTTAAGAAACAGCTACCAGA 

TTGGTTATGACGGCTCCCTCAGAATTATCTACGCCAGTGGCCTGGACTCACACTACCAAACAGAGCCGCA 

CGTTCTGGCTGGCACCGCTAATCCGACGGTTGCCAAAAGAAACATGACTTTGCCTGGCGAGAACGGTCAA 

AACTTGGTGGAATGGAGATTCCGAAAAGAGCAAGCCCAAGGGAAAGTCAATGTCTTTGGGCGCAAGCTCA 

GGGTTAATGGCAGAAACCTCCTTTCAGTTGACTTTGATCGAACAACAAAGACAGAAAAGATCTATGACGA 

CCACCGTAAATTTCTACTGAGGATCGCCTACGACACGTCTGGGCACCCGACTCTCTGGCTGCCAAGCAGC 

'AAGCTGATGGCCGTCAATGTCACGTATTCATCCACAGGTCAAATTGCCAGCATCCAGCGAGGCACCACTA 

GCGAGAAAGTAGATTATGACGGACAGGGGAGGATCGTGTCTCGGGTCTTTGCTGATGGTAAAACATGGAG 

TTACACATATTTAGAAAAGTCCATGGTTCTTCTGCTTCATAGCCAGCGGCAGTACATCTTCGAATACGAT 

ATGTGGGACCGCCTGTCTGCCATCACCATGCCCAGTGTGGCTCGCCACACCATGCAGACCATCCGATCCA 

TTGGCTACTACCGCAACATATACAACCCCCCGGAAAGCAACGCCTCCATCATCACGGACTACAACGAGGA 

AGGGCTGCTTCTACAAACAGCTTTCTTGGGTACAAGTCGGAGGGTCTTATTCAAATACAGAAGGCAGACT 

AGGCTCTCAGAAATTTTATATGATAGCACAAGAGTCAGTTTTACCTATGATGAAACAGCAGGAGTCCTAA 

AGACAGTAAACCTCCAGAGTGATGGTTTTATTTGCACCATTAGATACAGGCAAATTGGTCCCCTGATTGA 

CAGGCAGATTTTCCGCTTTAGTGAAGATGGGATGGTAAATGCAAGATTTGACTATAGCTATGACAACAGC 

TTTCGAGTGACCAGCATGCAGGGTGTGATCAATGAAACGCGACTGCCTATTGATCTGTATCAGTTTGATG 

ACATTTCTGGCAAAGTTGAGCAGTTTGGAAAGTTTGGAGTTATATATTATGATATTAACCAGATCATTTC 

TACAGCTGTAATGACCTATACGAAGCACTTTGATGCTCATGGGCGTATCAAGGAGATTCAATATGAGATA 

TTCAGGTCGCTCATGTACTGGATTACAATTCAGTATGATAACATGGGTCGGGTAACCAAGAGAGAGATTA 

AAATAGGGCCCTTTGCCAACACCACCAAATATGCTTATGAATATGATGTTGATGGACAGCTCCAAACAGT 

TTACCTCAATGAAAAGATAATGTGGCGGTACAACTACGATCTGAATGGAAACCTCCATTTACTGAACCCA 

AGTAACAGTGCGCGTCTGACACCCCTTCGCTATGACCTGGGAGACAGAATCACTCGACTGGGTGATGTTC 

AATATCGGTTGGATGAAGATGGTTTCCTACGTCAAAGGGGCACGGAAATCTTTGAATATAGCTCCAAGGG 

GCTTCTAACTCGAGTTTACAGTAAAGGCAGTGGCTGGACAGTGATCTACCGTTATGACGGCCTGGGAAGG 

CGTGTTTCTAGCAAAACCAGTCTAGGACAGCACCTGCAGTTTTTTTATGCTGACTTAACTTATCCCACTA 

GGATTACTCATGTCTACAACCATTCGAGTTCAGAAATTACCTCCCTGTATTATGATCTCCAAGGACATCT 

TTTTGCCATGGAAATCAGCAGTGGGGATGAATTCTATATTGCATCGGATAACACAGGGACACCACTGGGT 

GTGTTCAGTAGCAATGGGCTTATGCTGAAACAGATTCAGTACACTGCATATGGGGAAATCTATTTTGAGT 

CTAATATTGACTTTCAACTGGTAATTGGATTTCATGGTGGCCTGTATGACCCACTCACCAAATTAATCCA 

CTTTGGAGAAAGAGATTATGACATTTTGGCAGGACGGTGGACAACACCTGACATAGAAATCTGGAAAAGA 

ATTGGGAAGGACCCAGCTCCTTTTAACTTGTACATGTTTAGGAATAACAACCCTGCAAGCAAAATCCATG 

ACGTGAAAGATTACATCACAGATGTTAACAGCTGGCTGGTGACATTTGGTTTCCATCTGCACAATGCTAT 

TCCTGGATTCCCTGTTCCCAAATTTGATTTAACAGAACCTTCTTACGAACTTGTGAAGAGTCAGCAGTGG 

GATGATATACCGCCCATCTTCGGAGTCCAGCAGCAAGTGGCGCGGCAGGCCAAGGCCTTCCTGTCGCTGG 

GGAAGATGGCCGAGGTGCAGGTGAGCCGGCGCCGGGCCGGCGGCGCGCAGTCCTGGCTGTGGTTCGCCAC 

GGTCAAGTCGCTGATCGGCAAGGGCGTCATGCTGGCCGTCAGCCAGGGCCGCGTGCAGACCAACGTGCTC 

AACATCGCCAACGAGGACTGCATCAAGGTGGCGGCCGTGCTCAACAACGCCTTCTACCTGGAGAACCTGC 

ACTTCACCATCGAGGGCAAGGACACGCACTACTTCATCAAGAGCACCACGCCCGAGAGCGACCTGGGCAC 

GCTGCGGTTGACCAGCGGCCGCAAGGCGCTGGAGAACGGCATCAACGTGACGGTGTCGCAGTCCACCACG 

GTGGTGAACGGCAGGACGCGCAGGTTCGCGGACGTGGAGATGCAGTTCGGCGCGCTGGCGCTGCACGTGC 

GCTACGGCATGACCCTGGACGAGGAGAAGGCGCGCATCCTGGAGCAGGCGCGGCAGCGCGCGCTCGCCCG 
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GGCCTGGGCGCGCGAGCAGCAGCGCGTGCGCGACGGGGAGGAGGGCGCGCGCCTCTGGACGGAGGGCGAG 
AAGCGGCAGCTGCTGAGCGCCGGCAAGGTGCAGGGCTACGACGGGTACTACGTACTCTCGGTGGAGCAGT 
ACCCCGAGCTGGCCGACAGCGCCAACAACATCCAGTTCCTGCGGCAGAGCGAGATCGGCAGGAGGTAAQS 
rCCGGGCCGCGCCCGCCGAGCCGCTCACGCCCTGCCCACATTGTCCTGTG GCACAACCCGAGTGGGACTC 
TCCAACGCCCAAGAGCCTTCCTCCCGGGGGAATGAGACTGCTGTTACGACCCACACCCACACCGCGAAAA 
CAAGGACCGCTTTTTTCGGAATGACCTTAAAGGTGATCGGCTTTAACGAATATGTTTACATATGCATAGC 
nCTGCACTCAGTCGGACTG A ArGTAGCCAGAGGAAAAAAAAATCATCAAGGACAAAGGCCTCGACCTGTT 
GCGCTGGGCCGTCTGTTCCTTCTAGGCACTGTATTTAACTAACTTTAAAAAAA AAAAAAAAAAAG 



The TEN-M3 NOV 15a disclosed in this invention maps to chromosome 4. 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 5307 of 5309 bases (99%) identical to a gb:GENBANK- 
ID:AB040888|acc:AB040888.1 mRNA from Homo sapiens (Homo sapiens mRNA for KIAA1455 
protein, partial cds). 

. A disclosed NOV 15a polypeptide (SEQ ID NO:36) encoded by SEQ ID NO:35 has 2725 
amino acid residues and is presented in Table 15B using the one-letter code. NOV 15a seems to be 
a Type II (Ncyt Cexo) membrane protein with an INTEGRAL Likelihood of -9.39 for 
Transmembrane 309 - 325 (305 - 337). The SignalP, Psort and/or Hydropathy results predict that 
NOV 15a has no signal peptide and is likely to be localized in the nucleus with a certainty of 
0 8000. In an alternative embodiment, NOV 15a is likely to be localized to the plasma membrane 
with a certainty of 0.7900, or to the microbody (peroxisome) with a certainty of 0.3424, or to the 
Golgi body with a certainty of 0.3000. , 



Table 15B. NOV15a protein sequence (SEQ ID NO:36) 

MDVKE RR P YC S LTKS RREKERR YTNS SADNEECRVPTQKSYS S S ETLKAFDHDS SRLLYGNRVKDLVHRE 

ADEFTRQGQNFTLRQLGVCEPATRRGLAFCAEMGLPHRGYSISAGSDADTENEAVMSPEHAMRLWGRGVK 

SGRSSCLSSRSNSALTLTDTEHENKSDSENEQPASNQGQSTLQPLPPSHKQHSAQHHPSITSLNRNSLTN 

RRNQSPAPPAALPAELQTTPESVQLQDSWVLGSNVPLESRHFLFKTGTGTTPLFSTATPGYTMASGSVYS 

PPTRPLPRNTLSRSAFKFKKSSKYCSWKCTALCAVGVSVLIJVILLSYFIAI^LFGIiNWQLQQTENDTFEN 

GKVNSDTMPTNWSLPSGDNGKLGGFTQENNTIDSGELDIGRRAIQEIPPGIFWRSQLFIDQPQFLKFNI 

SLQKDALIGVYGRKKLPPSHTQSSPQYDFVELLDGSRLIAREQRSLLETERAGRQARSVSLHEAGFIQYL 

DSGIWHLAFYNDGKNAEQVSFNTIVIESWECPRNCHGNGECVSGTCHCFPGFLGPDCSRAACPVLCSGN 

GQYSKGRCLCFSGWKGTECDVPTTQCIDPQCGGRGICIMGSCACSSGYKGESCEEADCIDPGCSNHGVCI 

HGECHCSPGWGGSNCEILKTMCPDQCSGHGTYLQESGSCTCDPNWTGPDCSNEICSVDCGSHGVCMGGTC 

RCEEGWTGPACNQRACHPRCAEHGTCKDGKCECSQGWNGEHCTIAHYLDKIVKDKIGYKEGCPGLCNSNG 

RCTLDQNGGHCVCQPGWRGAGCDVAMETLCTDSKDNEGDGLIDCMDPDCCLQSSCQNQPYCRGLPDPQDI 

ISQSLQSPSQQAAKSFYDRISFLIGSDSTHVIPGESPFNKSLASVIRGQVLTADGTPLIGVNVSFFHYPE 

YGYTITRQDGMFDLVANGGASLTLVFERSPFLTQYHTWIPWIWFYVMDTLVMEKE^ 

PNPIIVSSPLSTFFRSSPEDSPIIPETQVLHEETTIPGTDLKLSYLSSRAAGYKSVLKITMTQSIIPFlSfL 

MKVHLl^AWGRLFQKWFPASPNIAYTFIWDKTDAYNQKVYGLSEAWSVGYEYESCLDLTLWEKRTAI^ 

QG YELDASNMGG WTLDKHHVLDVQNG I L YKGNGENQF I S QQ P PWS S IMGNGRRRS I S C P S CNGQ ADGNK 

LLAPVAIiACG IPGS LYVGDFNYVRR I FP S GNVTS VLELRNKDFRHS S NPAHRYYIiATDPVTGDLYVS PTN 
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TRRIYRPKSLTGAKDLTKNAEWAGTGEQCLPFDEARCGDGGKAVEATLMSPKGMAVDKNGLIYFVDGTM 
IRKVDQNGI I STLLGSNDLTS ARPLTCDTSMHI SQVRLEWPTDLAINPMDNS I YVLDNNWLQITENRQV 
RIAAGRPMHCQVPGVEYPVGKHAVQTTLESATAIAVSYSGVLYITETDEKKINRIRQVTTDGEISLVAGI 
PSECDCKNDANCDCYQSGDGYAKDAKLSAPSSLA^ 

S PTDQELYI FD INGTHQYTVS LVTGDYLYNFS YSNDND ITAVTDSNGNTLRI RRDPNRMPVRVVS PDNQV 
IWLTIGTNGCLKGMTAQGLELVLFTYHGNSGLLATKSDETGWTTFFDYDSEGRLTNVTFPTGWTNLHGD 
MDKAITVDIESSSREEDVSITSNLSSIDSFYTIWQDQLRNSYQIGYDGSLRIIYASGLDSHYQTEPHV^ 
GTANPTVAKRNMTLPGENGQNLVEWRFRKEQ 

FLLRIAYDTSGHPTLWLPSSKLMAVOTTYSSTGQIASIQRGTTSEKVDYDGQGRIVSRVFADGKTWSYTY 

LEKSIWLLLHSQRQYIFEYDMWDRLSAITMPSVARHTMQTIRSIGYYRNIYNPPESNASIITDYTSTEEGLL 

LQTAFLGTSRRVLFKYRRQTRLSEILYDSTRVSFTYDETAGVLKTVNLQSDGFICTIRYRQIGPLIDRQI 

FRFSEDGMVNARFDYSYDNSFRVTSMQGVINETPLPIDLYQFDDISGKVEQFGKFGVIYYDINQIISTAV 

MTYTKHFDAHGRIKE IQYE I FRSLMYWIT I QYDNMGRVTKRE I KIGP FANTTKYAYE YDVDGQLQTVYLN 

EKIiyn^TRYiraDLNGNLHLLNPSNSARLTPLRYDLRDRITRLGDVQYRLDEDGFLRQ^^ 

RVYS KGSGWTVI YRYDGLGRRVS S KTSLGQHLQFFYADLTYPTR ITHVYNHS S S E I TSLYYDLQGHLFAM 

EISSGDEFYIASDNTGTPLAVFSSNGLMLKQIQYTAYGEIYFDSNIDFQLVIGFHGGLYDPLTKLIHFGE 

RDYDILAGRWTTPDIEIWKRIGKDPAPFNLYMFRNl^PASKIHDVKDYITDVNSWLVTFGFHLHNAIPGF 

PVPKFDLTEPSYELVKSQQWDDIPPIFGVQQQVARQAKAFLSLGKMAEVQVSRRRAGGAQSWLWFATVKS 

L I GKGVMLAVS QGRVQTNVLNI ANEDC I KVAAVLNNAFYLENLHFT I EGKDTHYF I KTTTPE S DLGTLRL 

T S GRKALENG I NVTVS Q S TTWNGRTRR F ADVEMQ FGALALHVR YGMTLDE E KAR I LEQARQRALARAWA 

REQQRVRDGEEGARLWTEGEKRQLLSAGKVQGYDGYYVLSVEQYPEIJUDSANNIQFLRQSEIGRR 

The full amino acid sequence of the protein of the invention was found to have 2663 of 
2725 amino acid residues (97%) identical to, and 2696 of 2725 amino acid residues (98%) similar 
to, the 2715 amino acid residue ptnr:SPTREMBL-ACC:Q9WTS6 protein from Mus musculus 
(Mouse) (TEN-M3). 



The TEN-M3 disclosed in this invention is expressed in at least the following tissues: 
Brain, Cerebellum, Colon, Coronary Artery, Dermis, Heart, Hippocampus, Kidney, Lung, Lymph 
node, Mammary gland/Breast, Ovary, Parathyroid Gland, Pineal Gland, Placenta, Prostate, 
Smooth Muscle, Testis, Uterus. This information was derived by determining the tissue sources of 
the sequences that were included in the invention including but not limited to SeqCalling sources, 
Public EST sources, Literature sources, and/or RACE sources. Taqman expression analysis 
reveals that The TEN-M3 disclosed in this invention is expressed by several brain regions and by 
brain and lung tumor derived cell lines in TaqMan panel 1 and by kidney and lung tumors in panel 
2. 



The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from cancer preferably in kidney and lung tumors The.Potential 
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Role(s) of TEN-M3-like protein and nucleic acid disclosed herein in Tumorgenesis is likely to be 
related to cell migration and invasion conferring higher metastatic potential Therapeutic targeting 
of of TEN-M3-like protein and nucleic acid disclosed herein with a monoclonal antibody is 
anticipated to limit or block the extent of tumor cell migration and invasion and tumor metastasis, 
preferably in melanomas tumors. 



NOV15b 



A disclosed NOV15b nucleic acid of 8645 nucleotides (also referred to as CG55069-02) 
(SEQ ID NO:37) encoding a novel TEN-M3-like protein is shown in Table 15C. An open reading 
frame was identified beginning with an ATG initiation codon at nucleotides 151-153 and ending 
with a TAA codon at nucleotides 8314-8316. Putative untranslated regions upstream from the 
initiation codon and downstream from the termination codon are underlined and the start and stop 
codons are in bold in Table 15C. 



Table 15C. NOV15b nucleotide sequence (SEQ ID NO:37) 

TTTGGCCTCGGGCCAGAATTCGGCACGAGGGGTCTGGAGCTTGGAGGAGAAGTCT GAACT 

AAGGATAAACTAAAGAGAGGGCAATGAG A rTTGAACCCTGAGCCTAAGTTGTCACCAGCA 

GGACTGATGTGCACACAGAAGGAATGAAGTA TGGATGTGAAAGAACGCAGGCCTTACTGC 

TCCCTGACCAAGAGCAGACGAGAGAAGGAACGGCGCTACACAAATTCCTCCGCAGACAAT 

GAGGAGTGCCGGGTACCCACACAGAAGTCCTACAGTTCCAGCGAGACATTGAAAGCTTTT 

GATCATGATTCCTCGCGGCTGCTTTACGGCAACAGAGTGAAGGATTTGGTTCACAGAGAA 

GCAGACGAGTTCACTAGACAAGGACAGAATTTTACCCTAAGGCAGTTAGGAGTTTGTGAA 

CCAGCAACTCGAAGAGGACTGGCATTTTGTGCGGAAATGGGGCTCCCTCACAGAGGTTAC 

TCTATCAGTGCAGGGTCAGATGCTGATACTGAAAATGAAGCAGTGATGTCCCCAGAGCAT 

GCCATGAGACTTTGGGGCAGGGGGGTCAAATCAGGCCGCAGCTCCTGCCTGTCAAGTCGG 

TCCAACTCAGCCCTCACCCTGACAGATACGGAGCACGAAAACAAGTCCGACAGTGAGAAT 

GAGCAACCTGCAAGCAATCAAGGCCAGTCTACCCTGCAGCCCTTGCCGCCTTCCCATAAG 

CAGCACTCTGCACAGCATCATCCATCCATCACTTCTCTCAACAGAAACTCCCTGACCAAT 

AGAAGGAACCAGAGTCCGGCCCCGCCGGCTGCTTTGCCCGCCGAGCTGCAAACCACACCC 

GAGTCCGTCCAGCTGCAGGACAGCTGGGTCCTTGGCAGTAATGTACCACTGGAAAGCAGG 

CATTTCCTATTCAAAACAGGAACAGGTACAACGCCACTGTTCAGTACTGCAACCCCAGGA 

TACACAATGGCATCTGGCTCTGTTTATTCACCACCTACTCGGCCACTACCTAGAAACACC 

CTATCAAGAAGTGCTTTTAAATTCAAGAAGTCTTCAAAGTACTGTAGCTGGAAATGCACT 

GCACTGTGTGCCGTAGGGGTCTCGGTGCTCCTGGCAATACTCCTGTCTTATTTTATAGCA 

ATGCATCTCTTTGGCCTCAACTGGCAGCTACAGCAGACTGAAAATGACACATTTGAGAAT 

GGAAAAGTGAATTCTGATACCATGCCAACAAACACTGTGTCATTACCTTCTGGAGACAAT 

GGAAAATTAGGTGGATTTACGCAAGAAAATAACACCATAGATTCCGGAGAACTTGATATT 

GGCCGAAGAGCAATTCAAGAGATTCCTCCCGGGATCTTCTGGAGATCACAGCTCTTCATT 

GATCAGCCACAGTTTCTTAAATTCAATATCTCTCTTCAGAAGGATGCATTGATTGGAGTA 

TATGGCCGGAAAGGCTTACCGCCTTCCCATACTCAGTATGACTTCGTGGAGCTCCTGGAT 

GGCAGCAGGCTGATTGCCAGAGAGCAGCGGAGCCTGCTTGAGACGGAGAGAGCCGGGCGG 

CAGGCGAGATCCGTCAGCCTTCATGAGGCCGGCTTTATCCAGTACTTGGATTCTGGAATC 

TGGCATCTGGCTTTTTATAATGATGGGAAAAATGCAGAGCAGGTGTCTTTTAATACCATT 

GTTATAGAGTCTGTGGTGGAATGTCCCCGAAATTGCCATGGAAATGGAGAATGCGTTTCT 
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GGAACTTGCCATTGTTTTCCAGGATTTCTGGGTCCGGATTGTTCAAGAGCCGCCTGTCCA 

GTGTTATGTAGTGGCAACGGGCAGTACTCCAAGGGCCGCTGCCTGTGTTTCAGCGGCTGG 

AAGGGCACCGAGTGTGATGTGCCGACTACCCAGTGTATTGACCCACAGTGTGGGGGTCGT 

GGGATTTGTATCATGGGCTCCTGTGCTTGCAGCTCAGGATACAAAGGAGAAAGTTGTGAA 

GAAGCTGACTGTATAGACCCTGGGTGTTCTAATCATGGTGTGTGTATCCACGGGGAATGT 

CACTGCAGTCCAGGATGGGGAGGTAGCAATTGTGAAATACTGAAGACCATGTGTCCAGAC 

CAGTGCTCCGGCCACGGAACGTATCTTCAAGAAAGTGGCTCCTGCACGTGTGACCCTAAC 

TGGACTGGCCCAGACTGCTCAAACGAT^ATATGTTCTGTGGACTGTGGCTCACACGGCGTT 

TGCATGGGGGGGACGTGTCGCTGTGAAGAAGGCTGGACGGGCCCAGCCTGTAATCAGAGA 

GCCTGCCACCCCCGCTGTGCCGAGCACGGGACCTGCAAGGATGGCAAGTGTGAATGCAGC 

CAGGGCTGGAATGGAGAGCACTGCACTATCGCTCACTATTTGGATAAGATAGTTAAAGAC 

AAGATAGGATATAAAGAGGGTTGTCCTGGTCTGTGCAACAGCAATGGAAGATGTACCCTG 

GACCAAAATGGCGGACATTGTGTGTGCCAGCCTGGATGGAGAGGAGCAGGCTGTGACGTA 

GCCATGGAGACTCTTTGCACAGATAGCAAGGACAATGAAGGGGATGGACTCATTGACTGC 

ATGGATCCCGATTGCTGCCTACAGAGTTCCTGCCAGAATCAGCCCTATTGTCGGGGACTG 

CCGGATCCTCAGGACATCATTAGCCAAAGCCTTCAATCGCCTTCTCAGCAAGCTGCCAAA 

TCCTTTTATGATCGAATCAGTTTCCTTATAGGATCTGATAGCACCCATGTTATACCTGGA 

GAAAGTCCTTTCAATAAGAGCCTTGCATCTGTCATCAGAGGCCAAGTACTGACTGCTGAT 

GGAACTCCACTTATTGGAGTAAATGTCTCGTTTTTCCATTACCCAGAATATGGATATACT 

ATTACCCGCCAGGACGGAATGTTTGACTTGGTGGCAAATGGTGGGGCCTCTCTAACTTTG 

GTATTTGAACGATCCCCATTCCTCACTCAGTATCATACTGTGTGGATTCCATGGAATGTC 

TTTTATGTGATGGATACCCTAGTCATGGAGAAAGAAGAGAATGACATTCCCAGCTGTGAT 

CTGAGTGGATTCGTGAGGCCAAATCCCATCATTGTGTCATCACCTTTATCCACCTTTTTC 

AGATCTTCTCCTGAAGACAGTCCCATCATTCCCGAAACACAGGTACTCCACGAGGAAACT 

ACAATTCCAGGAACAGATTTGAAACTCTCCTACTTGAGTTCCAGAGCTGCAGGGTATAAG 

TCAGTTCTCAAGATCACCATGACCCAGTCTATTATTCCATTTAATTTAATGAAGGTTCAT 

CTTATGGTAGCTGTAGTAGGAAGACTCTTCCAAAAGTGGTTTCCTGCCTCACCAAACTTG 

GCCTATACTTTCATATGGGATAAAACAGATGCATATT^ATCAGAAAGTCTATGGTCTATCT 

GAAGCTGTTGTGTCAGTTGGATATGAGTATGAGTCGTGTTTGGACCTGACTCTGTGGGAA 

AAGAGGACTGCCATTCTGCAGGGCTATGAATTGGATGCGTCCAACATGGGTGGCTGGACA 

TTAGATAAACATCACGTGCTGGATGTACAGAACGGTATACTGTACAAGGGAAACGGGGAA 

AACCAGTTCATCTCCCAGCAGCCTCCAGTCGTGAGTAGCATCATGGGCAATGGGCGAAGG 

CGCAGCATTTCCTGCCCCAGTTGCAATGGTCAAGCTGATGGTAACAAGTTACTGGCCCCA 

GTGGCGCTAGCTTGTGGGATCGATGGCAGTCTGTACGTAGGCGATTTCAACTACGTGCGG 

CGGATATTCCCTTCTGGAAATGTAACAAGTGTCTTAGAACTAAGAAATAAAGATTTTAGA 

CATAGCAGCAACCCAGCTCATAGATACTACCTTGCAACGGATCCAGTCACGGGAGATCTG 

TACGTTTCTGACACAAACACCCGCAGAATTTATCGCCCAAAGTCACTTACGGGGGCAAAA 

GACTTGACTAAAAATGCAGAAGTCGTCGCAGGGACAGGGGAGCAATGCCTTCCGTTTGAC 

GAGGCGAGATGTGGGGATGGAGGGAAGGCCGTGGAAGCCACACTCATGAGTCCCAAAGGA 

ATGGCAGTTGATAAGAATGGATTAATCTACTTTGTTGATGGAACCATGATTAGGAAAGTT 

GACCAAAATGGAATCATATCAACTCTTCTGGGCTCTAACGATTTGACTTCAGCCAGACCT 

TTAACTTGTGACACCAGCATGCACATCAGCCAGGTACGTCTGGAATGGCCCACTGACCTA 

GCCATTAACCCTATGGATAACTCCATTTATGTCCTGGATAATAATGTAGTTTTACAGATC 

ACTGAAAATCGTCAAGTTCGCATTGCTGCTGGACGGCCCATGCACTGTCAGGTTCCCGGA 

GTGGAATATCCTGTGGGGAAGCACGCGGTGCAGACAACACTGGAATCAGGCACTGCCATT 

GCTGTGTCCTACAGTGGGGTCCTGTACATTACTGAAACTGATGAGAAGAAAATTAACCGG 

ATAAGGCAGGTCACAACAGATGGAGAAATCTCCTTAGTGGCCGGAATACCTTCAGAGTGT 

GACTGCAAAAATGATGCCAACTGTGACTGTTACCAGAGTGGAGATGGCTACGCCAAGGAT 

GCCAAACTCAGTGCCCCATCCTCCCTGGCTGCTTCTCCAGATGGTACACTGTATATTGCA 

GATCTAGGGAATATCCGGATCCGGGCTGTGTCAAAGAATAAGCCTTTACTTAACTCTATG 

AACTTCTATGAAGTTGCGTCTCCAACTGATCAAGAACTCTACATCTTTGACATCAATGGT 

ACTCACCAATATACTGTAAGTTTAGTCACTGGTGATTACCTTTACAATTTTAGCTACAGC 

AATGACAATGATATTACTGCTGTGACAGACAGCAATGGCAACACCCTTAGAATTAGACGG 

GACCCAAATCGCATGCCAGTTCGAGTGGTGTCTCCTGATAACCAAGTGATATGGTTGACA 

ATAGGAACAAATGGATGTTTGAAAGGCATGACTGCTCAAGGACTGGAATTAGTTTTGTTT 

ACTTACCATGGCAATAGTGGCCTTTTAGCCACTAAAAGTGATGAAACTGGATGGACAACG 

TTTTTTGACTATGACAGTGAAGGTCGTCTGACAAATGTTACGTTTCCAACTGGAGTGGTC 

ACAAACCTGCATGGGGACATGGACAAGGCTATCACAGTGGACATTGAGTCATCTAGCCGA 
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GAAGAAGATGTCAGCATCACTTCAAATCTGTCCTCGATCGATTCTTTCTACACCATGGTT 

CAAGATCAGTTAAGAAACAGCTACCAGATTGGTTATGACGGCTCCCTCAGAATTATCTAC 

GCCAGTGGCCTGGACTCACACTACCAAACAGAGCCGCACGTTCTGGCTGGCACCGCTAAT 

CCGACGGTTGCCAAAAGAAACATGACTTTGCCTGGCGAGAACGGTCAAAACTTGGTGGAA 

TGGAGATTCCGAAAAGAGCAAGCCCAAGGGAAAGTCAATGTCTTTGGCCGCAAGCTCAGG 

GTTAATGGCAGAAACCTCCTTTCAGTTGACTTTGATCGAACAACAAAGACAGAAAAGATC 

TATGACGACCACCGTAAATTTCTACTGAGGATCGC CTACGACACGTCTGGGCACCCGACT 

CTCTGGCTGCCAAGCAGCAAGCTGATGGCCGTCAATGTCACCTATTCATCCACAGGTCAA 

ATTGCCAGCATCCAGCGAGGCACCACTAGCGAGAAAGTAGATTATGACGGACAGGGGAGG 

ATCGTGTCTCGGGTCTTTGCTGATGGTAAAACATGGAGTTACACATATTTAGAAAAGTCC 

ATGGTTCTTCTGCTTCATAGCCAGCGGCAGTACATCTTCGAATACGATATGTGGGACCGC 

CTGTCTGCCATCACCATGCCCAGTGTGGCTGGCCACAGCATGCAGACCATCCGATCCATT 

GGCTACTACCGCAACATATACAACCCCCCGGAAAGCAACGCCTCCATCATCACGGACTAC 

AACGAGGAAGGGCTGCTTCTACAAA.CAGCTTTCTTGGGTACAAGTCGGAGGGTCTTATTC 

AAATACAGAAGGCAGACTAGGCTCTCAGAAATTTTATATGATAGCACAAGAGTCAGTTTT 

AC CTATGATGAAACAGCAGGAGTC CTAAAGACAGTAAACCTCCAGAGTGATGGTTTTATT 

TGCACCATTAGATACAGGCAAATTGGTCCCCTGATTGACAGGCAGATTTTCCGCTTTAGT 

GAAGATGGGATGGTAAATGCAAGATTTGACTATAGCTATGACAACAGCTTTCGAGTGACC 

AGCATGCAGGGTGTGATCAATGAAACGCCAGTGCCTATTGATCTGTATCAGTTTGATGAC 

ATTTCTGGCAAAGTTGAGCAGTTTGGAAAGTTTGGAGTTATATATTATGATATTAACCAG 

ATCATTTCTACAGCTGTAATGACCTATACGAAGCACTTTGATGCTCATGGCCGTATCAAG 

GAGATTCAATATGAGATATTCAGGTCGCTCATGTACTGGATTACAATTCAGTATGATAAC 

ATGGGTCGGGTAACCAAGAGAGAGATTAAAATAGGGCCCTTTGCCAACACCACCAAATAT 

GCTTATGAATATGATGTTGATGGACAGCTCCAAACAGTTTACCTCAATGAAAAGATAATG 

TGGCGGTACAACTACGATCTGAATGGAAAC CTC CATTTACTGAACCCAAGTAAC AGTGCG 

CGTCTGACACCCCTTCGCTATGACCTGCGAGACAGAATCACTCGACTGGGTGATGTTCAA 

TATCGGTTGGATGAAGATGGTTTCCTACGTCAAAGGGGCACGGAAATCTTTGAATATAGC 

TCCAAGGGGCTTCTAACTCGAGTTTACAGTAAAGGCAGTGGCTGGACAGTGATCTACCGT 

TATGACGGCCTGGGAAGGCGTGTTTCTAGCAAAACCAGTCTAGGACAGCACCTGCAGTTT 

TTTTATGCTGACTTAAGTTATCCCACTAGGATTACTCATGTCTACT^ACCATTCGAGTTCA 

GAAATTACCTCCCTGTATTATGATCTCCAAGGACATCTTTTTGCCATGGAAATCAGCAGT 

GGGGATGAATTCTATATTGCATCGGATAACACAGGGACACCACTGGCTGTGTTCAGTAGC 

AATGGGCTTATGCTGAAACAGATTCAGTACACTGCATATGGGGAAATCTATTTTGACTCT 

AATATTGACTTTCAACTGGTAATTGGATTTCATGGTGGCCTGTATGACCCACTCACCAAA 

TTAATCCACTTTGGAGAAAGAGATTATGACATTTTGGCAGGACGGTGGACAACAC CTGAC 

ATAGAAATCTGGAAAAGAATTGGGT^AGGACCCAGCTCCTTTTAACTTGTACATGTTTAGG 

AATAACAACCCTGCAAGCAAAATCCATGACGTGAAAGATTACATCACAGATGTTAACAGC 

TGGCTGGTGACATTTGGTTTCCATCTGCACAATGCTATTCCTGGATTCCCTGTTCCCAAA 

TTTGATTTAACAGAACCTTCTTACGAACTTGTGAAGAGTCAGCAGTGGGATGATATACCG 

CCCATCTTCGGAGTCCAGCAGCAAGTGGCGCGGCAGGCCAAGGCCTTCCTGTCGCTGGGG 

AAGATGGCCGAGGTGCAGGTGAGCCGGCGCCGGGCCGGCGGCGCGCAGTCCTGGCTGTGG 

TTCGCCACGGTCAAGTCGCTGATCGGCAAGGGCGTCATGCTGGCCGTCAGCCAGGGCCGC 

GTGCAGACCAACGTGCTCAACATCGCCAACGAGGACTGCATCAAGGTGGCGGCCGTGCTC 

AACAACGCCTTCTACCTGGAGAACCTGCACTTCACCATCGAGGGCAAGGACACGCACTAC 

TTCATCAAGACCACCACGCCCGAGAGCGACCTGGGCACGCTGCGGTTGACCAGCGGCCGC 

AAGGCGCTGGAGAACGGCATCAACGTGACGGTGTCGCAGTCCACCACGGTGGTGAACGGC 

AGGACGCGCAGGTTCGCGGACGTGGAGATGCAGTTCGGCGCGCTGGCGCTGCACGTGCGC 

TACGGCATGACCCTGGACGAGGAGAAGGCGCGCATCCTGGAGCAGGCGCGGCAGCGCGCG 

CTCGCCCGGGCCTGGGCGCGCGAGCAGCAGCGCGTGCGCGACGGCGAGGAGGGCGCGCGC 

CTCTGGACGGAGGGCGAGAAGCGGCAGCTGCTGAGCGCCGGCAAGGTGCAGGGCTACGAC 

GGGTACTACGTACTCTCGGTGGAGCAGTACCCCGAGCTGGCCGACAGCGCCAACAACATC 

nA^TT^r^rirnnrn^Anr^anATrnrtrRfiGAGGTA ACGCCCGGGCCGCGCCCGCCGAGCC 

GCTCACGCCCTGCCCACATTGTCCTGTGGCACAACCCGAGTG GGACTCTCCAACGCCCAA 

GAGCCTTCCTCCCGGGGGAATGAGACTGCTGTTACGACCC ACACCCACACCGCGAAAACA 

AGGACCGCTTTTTTCCGAATGACCTTAAAGGTGAT CGGCTTTAACGAATATGTTTACATA 

TGCATAGCGCTGCACTCAGTCGGACTGAACGTAGCCAGAGGAAAAAAAAATCATCAAGGA 

CAAAGGCCTCGACCTGTTGCGCTGGGCCGTCTGTTCCTTCTAGGCACTGTATTTAACTAA 

CTTTA 
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The TEN-M3 NOV1 5b disclosed in this invention maps to chromosome 4. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 5395 of 6175 bases (87%) identical to a gb:GENBANK- 
ID:AB025412|acc:AB025412.1 mRNA from Mus musculus (Mus musculus mRNA for Ten-m3, 
complete cds). 

A disclosed NOV15b polypeptide (SEQ ID NO:38) encoded by SEQ ID NO:37 has 2721 
amino acid residues and is presented in Table 15D using the one-letter code. Although PSORT 
suggests that the TEN-M3 -like protein may be localized nucleus, the protein of CuraGen Acc. No. 
CG55069-02 predicted here is similar to the tenascins family, some members of which are 
secreted or membrane protein, Therefore it is likely that this novel TEN-M3-like protein also 
shows similar localization. The hydropathy plot supports this conclusion. NOV 15b seems to be a 
Type II (Ncyt Cexo) membrane protein with an INTEGRAL Likelihood of -9.39 for 
Transmembrane 309 - 325 (305 - 337). The SignalP, Psort and/or Hydropathy results predict that 
NOV 15b has no signal peptide and is likely to be localized in the nucleus with a certainty of 
0.8000. In an alternative embodiment, NOV 15b is likely to be localized to the plasma membrane 
with a certainty of 0.7900, or to the microbody (peroxisome) with a certainty of 0.3453, or to the 
Golgi body with a certainty of 0.3000. 

Table 15D. NOV1 5b protein sequence (SEQ ID NO:38) 



MDVKERRP YC S LTKS RREKERRYTNS S ADNEECRVPTQKS YS S SETLKAFDHDS SRLL YG 
NRVKDLVHREADEFTRQGQNFTLRQLGVCEPATRRGLAFCAEMGLPHRGYS I S AGSDADT 
ENEAVMSPEHAMRLWGRGVKSGRSSCLSSRSNSALTLTDTEHENKSDSENEQPASNQGQS 
TLQPLPPSHKQHSAQHHPSITSLNRNSLTNRRNQSPAPPAALPAELQTTPESVQLQDSWV 
LGSNVPLESRHFLFKTGTGTTPLFSTATPGYTMASGSVYSPPTRPLPRNTLSRSAFKFKK 
SSKYCSWKCTALCAVGVSVLLAILLSYFIAMHLFGLNWQLQQTENDTFENGKVNSDTMPT 
NTVSLPSGDNGKLGGFTQENNTIDSGELDIGRRAIQEIPPGIFWRSQLFIDQPQFLKFNI 
SLQKDALIGVYGRKGLPPSHTQYDFVELLDGSRLIAREQRSLLETERAGRQARSVSLHEA 
GFIQYLDSGIWHLAFYNDGKNAEQVSFNTIVIESWECPRNCHGNGECVSGTCHCFPGFL 
GPDCSRAACPVLCSGNGQYSKGRCLCFSGWKGTECDVPTTQCIDPQCGGRGICIMGSCAC 
SSGYKGESCEEADCIDPGCSNHGVCIHGECHCSPGWGGSNCEILKTMCPDQCSGHGTYLQ 
ESGSCTCDPNWTGPDCSNEICSVDCGSHGVCMGGTCRCEEGWTGPACNQRACHPRCAEHG 
TCKDGKCECSQGWNGEHCTIAHYLDKIVKDKIGYKEGCPGLCNSNGRCTLDQNGGHCVCQ 
PGWRGAGCDVAMETLCTDSKDNEGDGLIDCMDPDCCLQSSCQNQPYCRGLPDPQDIISQS 
LQS P S QQ AAKS F YDR ISFLIGSDS THV I PGE S P FNKS LAS VI RGQVLTADGT P L I GVNVS 
FFHYPEYGYTITRQDGMFDLVANGGASLTLVFERS PFLTQYHTWI PWNVFYVMDTLVME 
KEENDIPSCDLSGFVRPNPIIVSSPLSTFFRSSPEDSPIIPETQVLHEETTIPGTDLKLS 
YLS SRAAGYKSVLKITMTQS 1 1 PFNLMKVHLMVAWGRLFQKWFPAS PNLAYTF I WDKTD 
AYNQKVYGLS EAWSVGYE YES CLDLTLWEKRTAI LQGYELDASNMGGWTLDKHHVLDVQ 
NGI LYKGNGENQF I SQQPPWS S IMGNGRRRS I S CPS CNGQADGNKLLAPVALACG IPGS 
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LYVGDFNYVRRIFPSGNVTSVLELRNKDFRHSSNPAHRYYLATDPVTGDLYVSDTNTRRI 
YRPKSLTGAKDLTKNAEWAGTGEQCLPFDEARCGDGGKAVEATLMSPKGMAVDKNGLIY 
FVDGTMIRKVDQNGI I STLLGSNDLTS ARPLTCDTSMH I SQVRLEWPTDLAINPMDNS I Y 
VLDNNWLQITENRQVRIAAGRPMHCQVPGVEYPVGKHAVQTTLESATAIAVSYSGVLYI 
TETDEKKINRIRQVTTDGEISLVAGIPSECDCKNDANCDCYQSGDGYAKDAKLSAPSSLA 
ASPDGTLYIADLGNIRIRAVSKNKPLLNSMNFYEVASPTDQELYIFDINGTHQYTVSLVT 
GD YL YNFS Y SNDND I T AVTD SNGNTLR I RRD PNRMPVR WS PDNQV I WLT I GTNGCLKGM 
TAQGLELVLFTYHGNSGLLATKSDETGWTTFFDYDSEGRLTNVTFPTGWTNLHGDMDKA 
ITVDIESSSREEDVSITSNLSSIDSFYTMVQDQLRNSYQIGYDGSLRIIYASGLDSHYQT 
EPHVLAGTANPTVAKRNMTLPGENGQNLVEWRFRKEQAQGKVNVFGRKLRVNGRNLLSVD 
FDRTTKTEKIYDDHRKFLLRIAYDTSGHPTLWLPSSKLMAVNVTYSSTGQIASIQRGTTS 
E KVD YDGQGR I VS RVFADGKT WS YT YLEKSMVLLLHS QRQ Y I FE YDMWDRLS AI TMP S VA 
RHTMQTIRS I GYYRN I YNP P E SNAS I I TD YNE EGLLLQTAFLGT S RRVLFKYRRQTRL S E 
I L YD S TRVS FTYDETAGVLKTVNLQS DGF I CT I R YRQ I GPL IDRQ I FRF S EDGMVNARFD 
YS YDNS FRVTSMQGVINETPLP IDLYQFDD I SGKVEQFGKFGVI YYD INQ IIS TAVMT YT 
KHFDAHGRIKE IQYE I FRSLMYWITIQYDNMGRVTKRE IKIGPFANTTKYAYEYDVDGQL 
QTWLNEKIMWRYNYDUSTGNLHLLNPSNSARLTPLRYDLRDRITRLGDVQYRLDEDGFLR 
QRGTE I FE YS S KGLLTRVYS KGS GWTV I YR YDGLGRRVS S KT S LGQHLQ F F YADLT YPTR 
I THVYNHS S S E I TSLYYDLQGHLFAME I S S GDE FY I ASDNTGTPLAVFS SNGLMLKQ I QY 
TAYGE I YFDSNID FQLVIGFHGGLYDPLTKL IHFGERDYD I LAGRWTTPD I E I WKRI GKD 
PAPFNLYMFRNNNPASKIHDVKDYITDVNSWLVTFGFHLHNAIPGFPVPKFDLTEPSYEL 
VKSQQWDDIPPIFGVQQQVARQAKAFLSLGKMAEVQVSRRRAGGAQSWLWFATVKSLIGK 
GVMLAVS QGRVQTNVLNI ANEDC I KVAAVLNNAFYLENLHFT I EGKDTHYF I KTTTPE SD 
LGTLRLTSGRKALENGINVTVSQSTTVWGRTRRFADVEMQFGALALHVRYGMTLDEEKA 
RILEQARQRALARAWAREQQRVRDGEEGARLWTEGEKRQLLSAGKVQGYDGYYVLSVEQY 
PELADSANNIQFLRQSEIGRR 

The full amino acid sequence of the protein of the invention was found to have 2664 of 
2721 amino acid residues (97%) identical to, and 2697 of 2721 amino acid residues (99%) similar 
to, the 2715 amino acid residue ptnr:SPTREMBL-ACC:Q9WTS6 protein from Mus musculus 
(Mouse) (TEN-M3). 

The TEN-M3-like gene disclosed in this invention is expressed in at least the following 
tissues: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, 
brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal 
lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, 
prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, 
thyroid, trachea and uterus. 

The nucleic acids and proteins of the invention have applications in the diagnosis and/or 
treatment of various diseases and disorders. For example, the compositions of the present 
invention will have efficacy for the treatment of patients suffering from: CNS disorders, neuronal 
developmental disorders, heart diseases such as stroke, myocardial infarction, ischemia, cancer, 
localized and systemic scleroderma, pleural inflammatory and fibrotic diseases as well as other 
diseases, disorders and conditions. 
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A disclosed NOVISc nucleic acid of 8473 nucleotides (also referred to as CG55069-03) 
(SEQ ID NO:39) encoding a novel TEN-M3-like protein is shown in Table 15E. An open reading 
frame was identified beginning with an ATG initiation codon at nucleotides 258-260 and ending 
with a TAA codon at nucleotides 8142-8144. Putative untranslated regions upstream from the 
initiation codon and downstream from the termination codon are underlined and the start and stop 
codons are in bold in Table 1 5E. 



Table 15E. NOVISc nucleotide sequence (SEQ ID NO:39) 



TTGACAGAAAAAGGCAGTAAAGGGGGAATCTCTTTTTTTGAATAAAGAA GAAGAAGAAAT 

7VAAGTACCTGTCATCTTGACAAGTGGCGGAGCGGAGGAGTCAAGGA TTATAAATGATCAC 

AGCCAGGTCCAGCTCGCCGCGTGATTGGGCTCTCCCGCGATCTGCACCGGGGGAAGCGC A 

TGAGAGGCCAATGAGACTTGAAGCCTGAGCCTAAGTTGTCACCAGCAGGACTGATGTG CA 

GACAGAAGGAATGAAGTA TGGATGTGAAAGAACGCAGGCCTTACTGCTCCCTGACCAAGA 

GCAGACGAGAGAAGGAACGGCGCTACACAAATTCCTCCGCAGACAATGAGGAGTGCCGGG 

TACCCACACAGAAGTCCTACAGTTCCAGCGAGACATTGAAAGCTTTTGATCATGATTCCT 

CGCGGCTGCTTTACGGCAACAGAGTGAAGGATTTGGTTCACAGAGAAGCAGACGAGTTCA 

CTAGACAAGAGCAACCTGCAAGCAATCAAGGCCAGTCTACCCTGCAGCCCTTGCCGCCTT 

CCCATAAGCAGCACTCTGCACAGCATCATCCATCCATCACTTCTCTCAACAGAAACTCCC 

TGACCAATAGAAGGAACCAGAGTCCGGCCCCGCCGGCTGCTTTGCCCGCCGAGCTGCAAA 

CCACACCCGAGTCCGTCCAGCTGCAGGACAGCTGGGTCCTTGGCAGTAATGTACCACTGG 

AAAGCAGGCATTTCCTATTCAAAACAGGAACAGGTACAACGCCACTGTTCAGTACTGCAA 

CCCCAGGATACACAATGGCATCTGGCTCTGTTTATTCACCACCTACTCGGCCACTACCTA 

GAAACACCCTATCAAGAAGTGCTTTTAAATTCAAGAAGTCTTCAAAGTACTGTAGCTGGA 

AATGCACTGCACTGTGTGCCGTAGGGGTCTCGGTGGTCCTGGCAATACTCCTGTCTTATT 

TTATAGCAATGCATCTCTTTGGCCTCAACTGGCAGCTACAGCAGACTGAAAATGACACAT 

TTGAGAATGGAAAAGTGAATTCTGATACCATGCCAACAAACACTGTGTCATTACCTTCTG 

GAGACAATGGAAAATTAGGTGGATTTACGC AAGAAAATAACAC CATAGATTC CGGAGAAC 

TTGATATTGGCCGAAGAGCAATTCAAGAGATTCCTCCCGGGATCTTCTGGAGATCACAGC 

TCTTCATTGATCAGCCACAGTTTCTTAAATTCAATATCTCTCTTCAGAAGGATGCATTGA 

TTGGAGTATATGGCCGGAAAGGCTTACCGCCTTCCCATACTCAGTATGACTTCGTGGAGC 

TCCTGGATGGCAGCAGGCTGATTGCCAGAGAGCAGCGGAGCCTGCTTGAGACGGAGAGAG 

CCGGGCGGCAGGCGAGATCCGTCAGCCTTCATGAGGCCGGCTTTATCCAGTACTTGGATT 

CTGGAATCTGGCATCTGGCTTTTTATAATGATGGGAAAAATGCAGAGCAGGTGTCTTTTA 

ATACCATTGTTATAGAGTCTGTGGTGGAATGTCCCCGAAATTGCCATGGAAATGGAGAAT 

GCGTTTCTGGAACTTGCCATTGTTTTCCAGGATTTCTGGGTCCGGATTGTTCAAGAGCCG 

CCTGTCCAGTGTTATGTAGTGGCAACGGGCAGTACTCCAAGGGCCGCTGCCTGTGTTTCA 

GCGGCTGGAAGGGCACCGAGTGTGATGTGCCGACTACCCAGTGTATTGACCCACAGTGTG 

GGGGTCGTGGGATTTGTATCATGGGCTCTTGTGCTTGCAACTCAGGATACAAAGGAAAAA 

GTTGTGAAGAAGCTGACTGTATAGACCCTGGGTGTTCTAATCATGGTGTGTGTATCCACG 

GGGAATGTCACTGCAGTCCAGGATGGGGAGGTAGCAATTGTGAAATACTGAAGACCATGT 

GTCCAGACCAGTGCTCCGGCCACGGAACGTATCTTCAAGAAAGTGGCTCCTGCACGTGTG 

ACCCTAACTGGACTGGCCCAGACTGCTCAAACGAAATATGTTCTGTGGACTGTGGCTCAC 

ACGGCGTTTGCATGGGGGGGACGTGTCGCTGTGAAGAAGGCTGGACGGGCCCAGCCTGTA 

ATCAGAGAGCCTGCCACCCCCGCTGTGCCGAGCACGGGACCTGCAAGGATGGCAAGTGTG 

AATGCAGCCAGGGCTGGAATGGAGAGCACTGCACTATCGCTCACTATTTGGATAAGATAG 

TTAAAGACAAGATAGGATATAAAGAGGGTTGTCCTGGTCTGTGCAACAGCAATGGAAGAT 
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GTACCCTGGACCAAAATGGCGGACATTGTGTGTGCCAGCCTGGATGGAGAGGAGCAGGCT 

GTGACGTAGCCATGGAGACTCTTTGCACAGATAGCAAGGACAATGAAGGGGATGGACTCA 

TTGACTGCATGGATCCCGATTGCTGCCTACAGAGTTCCTGCCAGAATCAGCCCTATTGTC 

GGGGACTGCCGGATCCTCAGGACATCATTAGCCAAAGCCTTCAATCGCCTTCTCAGCAAG 

CTGCCAAATCCTTTTATGATCGAATCAGTTTCCTTATAGGATCTGATAGCACCCATGTTA 

TACCTGGAGAAAGTCCTTTCAATAAGAGCCTTGCATCTGTCATCAGAGGCCAAGTACTGA 

CTGCTGATGGAACTCCACTTATTGGAGTAAATGTCTCGTTTTTCCATTACCCAGAATATG 

GATATACTATTACCCGCCAGGACGGAATGTTTGACTTGGTGGCAAATGGTGGGGCCTCTC 

TAACTTTGGTATTTGAACGATCCCCATTCCTCACTCAGTATCATACTGTGTGGATTCCAT 

GGAATGTCTTTTATGTGATGGATACCCTAGTCATGGAGAAAGAAGAGAATGACATTCCCA 

GCTGTGATCTGAGTGGATTCGTGAGGCCAAATCCCATCATTGTGTCATCACCTTTATCCA 

CCTTTTTCAGATCTTCTCCTGAAGACAGTCCCATCATTCCCGAAACACAGGTACTCCACG 

AGGAAACTACAATTCCAGGAACAGATTTGAAACTCTCCTACTTGAGTTCCAGAGCTGCAG 

GGTATAAGTCAGTTCTCAAGATCACCATGACCCAGTCTATTATTCCATTTAATTTAATGA 

AGGTTCATCTTATGGTAGCTGTAGTAGGAAGACTCTTCCAAAAGTGGTTTGCTGCCTCAC 

CAAACTTGGCCTATACTTTCATATGGGATAAAACAGATGCATATAATCAGAAAGTCTATG 

GTCTATCTGAAGCTGTTGTGTCAGTTGGATATGAGTATGAGTCGTGTTTGGACCTGACTC 

TGTGGGAAAAGAGGACTGCCATTCTGCAGGGCTATGAATTGGATGCGTCCAACATGGGTG 

GCTGGACATTAGATAAACATCACGTGCTGGATGTACAGAACGGTATACTGTACAAGGGAA 

ACGGGGAAAACCAGTTCATCTCCCAGCAGCCTCCAGTCGTGAGTAGCATCATGGGCAATG 

GGCGAAGGCGCAGCATTTCCTGCCCCAGTTGCAATGGTCAAGCTGATGGTAACAAGTTAC 

TGGCCCCAGTGGCGCTAGCTTGTGGGATCGATGGCAGTCTGTACGTAGGCGATTTCAACT 

ACGTGCGGCGGATATTCCCTTCTGGAAATGTAACAAGTGTCTTAGAACTAAGAAATAAAG 

ATTTTAGACATAGCAGCAACCGAGCTCATAGATACTACCTTGCAACGGATCCAGTCACGG 

GAGATCTGTACGTTTCTGACACAAACACCCGCAGAATTTATCGCCCAAAGTCACTTACGG 

GGGCAAAAGACTTGACTAAAAATGCAGAAGTCGTCGCAGGGACAGGGGAGCAATGCCTTC 

CGTTTGACGAGGCGAGATGTGGGGATGGAGGGAAGGCCGTGGAAGCCACACTCATGAGTC 

CCAAAGGAATGGCAGTTGATAAGAATGGATTAATCTACTTTGTTGATGGAACCATGATTA 

GGAAAGTTGACCAAAATGGAATCATATCAACTCTTCTGGGCTCTAACGATTTGACTTCAG 

CCAGACCTTTAACTTGTGACACCAGCATGCACATCAGCCAGGTACGTCTGGAATGGCCCA 

CTGACCTAGCCATTAACCCTATGGATAACTCCATTTATGTCCTGGATAATAATGTAGTTT 

TACAGATCACTGAAAATCGTCAAGTTCGCATTGCTGCTGGACGGCCCATGCACTGTCAGG 

TTCCCGGAGTGGAATATCCTGTGGGGAAGCACGCGGTGCAGACAACACTGGAATCAGCCA 

CTGCCATTGCTGTGTCCTACAGTGGGGTCCTGTACATTACTGAAACTGATGAGAAGAAAA 

TTAACCGGATAAGGCAGGTCACAACAGATGGAGAAATCTCCTTAGTGGCCGGAATACCTT 

CAGAGTGTGACTGCA7\AAATGATGCCAACTGTGACTGTTACCAGAGTGGAGATGGCTACG 

CCAAGGATGCCAAACTCAGTGCCCCATCCTCCCTGGCTGCTTCTCCAGATGGTACACTGT 

ATATTGCAGATCTAGGGAATATCCGGATCCGGGCTGTGTCAAAGAATAAGCCTTTACTTA 

ACTCTATGAACTTCTATGAAGTTGCGTCTCCAACTGATCAAGAACTCTACATCTTTGACA 

TCAATGGTACTCACCAATATACTGTAAGTTTAGTCACTGGTGATTACCTTTACAATTTTA 

GCTACAGCAATGACAATGATATTACTGCTGTGACAGACAGCAATGGCAACACCCTTAGAA 

TTAGACGGGACCCAAATCGCATGCCAGTTCGAGTGGTGTCTCCTGATAACCAAGTGATAT 

GGTTGACAATAGGAACAAATGGATGTTTGAAAGGCATGACTGCTCAAGGACTGGAATTAG 

TTTTGTTTACTTACCATGGCAATAGTGGCCTTTTAGCCACTAAAAGTGATGAAACTGGAT 

GGACAACGTTTTTTGACTATGACAGTGAAGGTCGTCTGACAAATGTTACGTTTCCAACTG 

GAGTGGTCACAAACCTGCATGGGGACATGGACAAGGCTATCACAGTGGACATTGAGTCAT 

CTAGCCGAGAAGAAGATGTCAGCATCACTTCAAATCTGTCCTCGATCGATTCTTTCTACA 

CCATGGTTCAAGATCAGTTAAGAAACAGCTACCAGATTGGTTATGACGGCTCCCTCAGAA 

TTATCTACGCCAGTGGCCTGGACTCACACTACCAAACAGAGCCGCACGTTCTGGCTGGCA 

CCGCTAATCCGACGGTTGCCAAAAGAAACATGACTTTGCCTGGCGAGAACGGTCAAAACT 

TGGTGGAATGGAGATTCCGAAAAGAGCAAGCCCAAGGGAAAGTCAATGTCTTTGGCCGCA 

AGCTCAGGGTTAATGGCAGAAACCTCCTTTCAGTTGACTTTGATCGAACAACAAAGACAG 

AAAAGATCTATGACGACCACCGTAAATTTCTACTGAGGATCGCCTACGACACGTCTGGGC 

ACCCGACTCTCTGGCTGCCAAGCAGCAAGCTGATGGCCGTCAATGTCACCTATTCATCCA 

CAGGTCAAATTGCCAGCATCCAGCGAGGCACCACTAGCGAGAAAGTAGATTATGACGGAC 

AGGGGAGGATCGTGTCTCGGGTCTTTGCTGATGGTAAAACATGGAGTTACACATATTTAG 

AAAAGTCCATGGTTCTTCTGCTTCATAGCCAGCGGCAGTACATCTTCGAATACGATATGT 

GGGACCGCCTGTCTGCCATCACCATGCCCAGTGTGGCTCGCCACACCATGCAGACCATCC 
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:i poisas 



GATCCATTGGCTACTACCGCAACATATACAACCCCCCGGAAAGCAACGCCTCCATCATCA 
CGGACTACAACGAGGAAGGGCTGCTTCTACAAACAGCTTTCTTGGGTACAAGTCGGAGGG 
TCTTATTCAAATACAGAAGGCAGACTAGGCTCTCAGAAATTTTATATGATAGCACAAGAG 
TCAGTTTTACCTATGATGAAACAGCAGGAGTCCTAAAGACAGTAAACCTCCAGAGTGATG 
GTTTTATTTGCACCATTAGATACAGGCAAATTGGTCCCCTGATTGACAGGCAGATTTTCC 
GCTTTAGTGAAGATGGGATGGTAAATGCAAGATTTGACTATAGCTATGACAACAGGTTTC 
GAGTGACCAGCATGCAGGGTGTGATCAATGAAACGCCACTGCCTATTGATCTGTATCAGT 
TTGATGACATTTCTGGCAAAGTTGAGCAGTTTGGAAAGTTTGGAGTTATATATTATGATA 
TTAACCAGATCATTTCTACAGGTGTAATGACCTATACGAAGCACTTTGATGCTCATGGCC 
GTATCAAGGAGATTCAATATGAGATATTCAGGTCGCTCATGTACTGGATTACAATTCAGT 
ATGATAACATGGGTCGGGTAACCAAGAGAGAGATTAAAATAGGGCCCTTTGCCAACACCA 
CCAAATATGCTTATGAATATGATGTTGATGGACAGCTCCAAACAGTTTACCTCAATGAAA 
AGATAATGTGGCGGTACAACTACGATCTGAATGGAAACCTCCATTTACTGAACCCAAGTA 
ACAGTGCGCGTCTGACACCCCTTCGCTATGACCTGCGAGACAGAATCACTCGACTGGGTG 
ATGTTCAATATCGGTTGGATGAAGATGGTTTCCTACGTCAAAGGGGCACGGAAATCTTTG 
AATATAGCTCCAAGGGGCTTCTAACTCGAGTTTACAGTAAAGGCAGTGGCTGGACAGTGA 
TCTACCGTTATGACGGCCTGGGAAGGGGTGTTTCTAGCAAAACCAGTCTAGGACAGCACC 

CGAGTTCAGAAATTACCTCCCTGTATTATGATCTCCAAGGACATCTTTTTGCCATGGAAA 
TCAGCAGTGGGGATGAATTCTATATTGCATCGGATAACACAGGGACACCACTGGCTGTGT 
TCAGTAGCAATGGGCTTATGCTGAAACAGATTCAGTACACTGCATATGGGGAAATCTATT 
TTGACTCTAATATTGACTTTCAACTGGTAATTGGATTTCATGGTGGCCTGTATGACCCAC 
TCACCAAATTAATCCACTTTGGAGAAAGAGATTATGACATTTTGGCAGGACGGTGGACAA 
CACCTGACATAGAAATCTGGAAAAGAATTGGGAAGGACCCAGCTCCTTTTAACTTGTACA 
TGTTTAGGAATAACAACCCTGCAAGCAAAATGCATGACGTGAAAGATTACATGACAGATG 
TTAACAGCTGGCTGGTGACATTTGGTTTCCATCTGCACAATGCTATTCCTGGATTCCCTG 
TTCCCAAATTTGATTTAACAGAACCTTCTTACGAACTTGTGAAGAGTCAGCAGTGGGATG 
ATATACCGCCCATCTTCGGAGTCCAGCAGCAAGTGGCGCGGCAGGCCAAGGCCTTCCTGT 
CGCTGGGGAAGATGGCCGAGGTGCAGGTGAGCCGGCGCCGGGCCGGCGGCGCGCAGTCCT 
GGCTGTGGTTCGCCACGGTCAAGTCGGTGATCGGCAAGGGCGTCATGCTGGCCGTCAGCC 
AGGGCCGCGTGCAGACCAACGTGCTCAACATCGCCAACGAGGACTGCATCAAGGTGGCGG 
CCGTGCTCAACAACGCCTTCTACCTGGAGAACCTGCACTTCACCATCGAGGGCAAGGACA 
CGCACTACTTCATCAAGACCAGCAGGCCCGAGAGCGACCTGGGCACGCTGCGGTTGACCA 
GCGGCCGCAAGGCGCTGGAGAACGGCATCAACGTGACGGTGTCGCAGTCCACCACGGTGG 
TGAACGGCAGGACGCGCAGGTTCGCGGACGTGGAGATGCAGTTCGGCGCGCTGGCGCTGC 
ACGTGCGCTACGGCATGACCCTGGACGAGGAGAAGGCGCGCATCCTGGAGCAGGCGCGGC 
AGCGCGCGCTCGCCCGGGCCTGGGCGCGCGAGCAGCAGCGCGTGCGCGACGGCGAGGAGG 
GCGCGCGCCTCTGGACGGAGGGCGAGAAGCGGCAGCTGCTGAGCGCCGGCAAGGTGCAGG 
GCTACGACGGGTACTACGTACTCTCGGTGGAGCAGTACCCCGAGCTGGCCGACAGCGCCA 
ACAACATCCAGTTCCTGCGGCAGAGCGAGATCGGCAGGAGGTAACGCCCGGGCCGCGCCG 
GCCGAGCCGCTCACGCCCTGCCCACATTGTCCTGTGGCACAACCCGAGTGGGACTCTCCA 
ACGCCCAAGAGCCTTCCTCCCGGGGGAATGAGACTGCTG TTACGACCCACACCCACACCG 
GGAAAACAAGGACCGGTTTTTTCGGAATGACCTTAAAGGTGATCGG GTTTAACGAATATG 
TTT AG ATATG G AT AGCGCTG C AC TG AGT C GG ACTGAACGTAG C C AG AGG AAAAAAAAAT C 
ATCAAGGACAAAGGCCTCGACCTGTTGCGCTGGGCCGTCTGTTC CTTCTAGGCACTGTAT 

TTAACTAACTTTA 



The TEN-M3 NOV 15c disclosed in this invention maps to chromosome 4. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 5395 of 6175 bases (87%) identical to a gb:GENBANK- 
ID:AB025412|acc:AB025412.1 mRNA from Mus musculus (Mus musculus mRNA for Ten-m3, 
complete cds). 
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A disclosed NOV15c polypeptide (SEQ ID NO:40) encoded by SEQ ID NO:39 has 2628 
amino acid residues and is presented in Table 15F using the one-letter code. NOV15c seems to be 
a Type II (Ncyt Cexo) membrane protein with an INTEGRAL Likelihood of -9.39 for 
Transmembrane 216 - 232 (212 - 244). Although PSORT suggests that the TEN-M3-like protein 
may be localized in the nucleus, the protein of CuraGen Acc. No. CG55069-03 predicted here is 
similar to the membrane protein family, some members of which are secreted or are membrane 
bound. Therefore it is likely that this novel TEN-M3-like protein shows similar localization. The 
SignalP, Psort and/or Hydropathy results predict that NOV15c has no signal peptide and is likely 
to be localized in the nucleus with a certainty of 0.8000. In an alternative embodiment, NOV 1 5c 
is likely to be localized to the plasma membrane with a certainty of 0.7900, or to the microbody 
(peroxisome) with a certainty of 0.3577, or to the Golgi body with a certainty of 0.3000. 



Table 15F. NOVISc protein sequence (SEQ ID NO:40) 



MDVKERRPYCSLTKSRREKERRYTNSSADNEECRVPTQKSYSSSETLKAFDHDSSRLLYG 

NRVKDLVHREADEFTRQEQPASNQGQSTLQPLPPSHKQHSAQHHPS I TSLNRNSLTNRRN 

QSPAPPAALPAELQTTPESVQLQDSWVLGSNVPLESRHFLFKTGTGTTPLF.STATPGYTM 

ASGSVYSPPTRPLPRNTLSRSAFKFKKSSKYCSWKCTALCAVGVSVLLAILLSYFIAMHL 

FGLNWQLQQTENDTFENGKVNSDTMPTNTVS LP S GDNGKLGGFTQENNT IDS GE LD I GRR 

AIQEIPPGIFWRSQLFIDQPQFLKFNISLQKDALIGVYGRKGLPPSHTQYDFVELLDGSR 

L I AREQRS LLETERAGRQARS VSLHE AGF I QYLDSG I WHLAFYNDGKNAEQVS FNT I VI E 

SWECPRNCHGNGECVSGTCHCFPGFLGPDCSRAACPVLCSGNGQYSKGRCLCFSGWKGT 

ECDVPTTQCIDPQCGGRGICIMGSCACNSGYKGKSCEEADCIDPGCSNHGVCIHGECHCS 

PGWGGSNCEILKTMCPDQCSGHGTYLQESGSCTCDPNWTGPDCSNEICSVDCGSHGVCMG 

GTCRCEEGWTGPACNQRACHPRCAEHGTCKDGKCECSQGWNGEHCTIAHYLDKIVKDKIG 

YKEGCPGLCNSNGRCTLDQNGGHCVCQPGWRGAGGDVAMETLCTDSKDNEGDGLIDCMDP 

DCCLQSSCQNQPYCRGLPDPQDIISQSLQSPSQQAAKSFYDRISFLIGSDSTHVIPGESP 

FNKS LAS VI RGQ VLTADGT PL I GVNVS F FH YPE YGYT I TRQDGMFDL VANGGAS LTLVFE 

RS P FLTQ YHTVWI P WNVFYVMDTLVME KEEND I PS CDLSGFVRPNP 1 1 VS S PLS T FFRS S 

PEDSPI IPETQVLHEETTI PGTDLKLS YLSSRAAGYKSVLKITMTQS I IPFNLMKVHLMV 

AWGRLFQKWFPAS PNLAYTF I WPKTDAYNQKVYGLSEAVVS VGYEYESCtiDLTLWEKRT 

AILQGYELDASNMGGWTLDKHHVLDVQNGILYKGNGENQFI SQQPPWSS IMGNGRRRS I 

S C P S CNGQ ADGNKLLAP VALACG I DG S L YVGD FNYVRR I F P S GNVT S VLELRNKD FRHS S 

NPAHRYYLATDPVTGDLYVSDTNTRRIYRPKSLTGAKDLTKNAEVVAGTGEQCLPFDEAR 

CGDGGKAVEATLMSPKGMAVDKNGLIYFVDGTMIRKVDQNGIISTLLGSNDLTSARPLTC 

DTS^ISQVRLEWPTDLAINPNTONSIYVLDNNVVLQITENRQVRIAAGRPMHCQVPGVEY 

PVGKHAVQTTLESATAIAVSYSGVLYITETDEKKINRIRQVTTDGEISLVAGIPSECDCK 

NDANCDCYQSGDGYAKDAKLSAPSSLAASPDGTLYIADLGNIRIRAVSKNKPLLNSMNFY 

EVASPTDQELYIFDINGTHQYTVSLVTGDYLYNFSYSNDNDITAVTDSNGNTLRIRRDPN 

RMPVRWSPDNQVIWLTIGTNGCLKGMTAQGLELVLFTYHGNSGLLATKSDETGWTTFFD 

YDSEGRLTITVTFPTGWTNLHGDMDKAITVDIESSSREEDVSITSNLSSIDSFYTMVQDQ 

LRNSYQIGYDGSLRIIYASGLDSHYQTEPHVLAGTANPTVAKRNMTLPGENGQNLVEWRF 

RKEQAQGKVNVFGRKLRVNGRNLLSVDFDRTTKTEKIYDDHRKFLLRIAYDTSGHPTLWL 

PSSKLMAVNVTYSSTGQIASIQRGTTSEKVDYDGQGRIVSRVFADGKTWSYTYLEKSMVL 

LLHSQRQYI FEYDMWDRLS AITMPSVARHTMQTIRS IGYYRNI YNPPESNAS I ITDYNEE 

GLLLQT AFLGT S RRVL FKYRRQTRLS E I L YD S TRVS FTYDETAGVLKTVNLQ SDGF I CT I 

RYRQIGPLIDRQIFRFSEDGMVNARFDYSYDNSFRVTSMQGVINETPLPIDLYQFDDISG 
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KVEQ FGKFG V I YYD I NQ IIS TAVMT YT KHFD AHGR I KE I Q YE I FRS LMYW I T I Q YDNMGR 
VTKREIKIGPFANTTKYAYEYDVDGQLQTVYI^EKIM^^ 

PLRYDLRDRITRLGDVQYRLDEDGFLRQRGTEIFEYSSKGLLTRVYSKGSGWTVIYRYDG 
LGRRVS S KTSLGQHLQF FYADLTYPTRI THVYNHS S S E I TS LYYDLQGHLFAME I S S GDE 
FYIASDNTGTPLAVFSSNGLMLKQIQYTAYGEIYFDSNIDFQLVIGFHGGLYDPLTKLIH 
FGERDYD I LAGRWTTPD I E I WKRI GKDPAPFNL YMFRNNNPAS KIHDVKD YI TDVNS WLV 
TFGFHLHNAIPGFPVPKFDLTEPSYELVKSQQWDDIPPIFGVQQQVARQAKAFLSLGKMA 
E VQVS RRRAGGAQ S WLWFATVKS L I GKGVMLAVS QGRVQTNVXiNI ANEDC I KVAAVLNNA 
FYLENLHFTIEGKDTHYFIKTTTPESDLGTLRLTSGRKALENGINVTVSQSTTVVNGRTR 
RFADVEMQFGALALHTOYGMTLDEEKARILEQARQRAIARAWAREQQRVRDGEEGARLWT 
EGEKRQLLSAGKVQGYDGYYVLSVEQYPELADSANNIQFLRQSEIGRR 

The full amino acid sequence of the protein of the invention was found to have 2505 of 
2575 amino acid residues (97%) identical to, and 2537 of 2575 amino acid residues (98%) similar 
to, the 2715 amino acid residue ptnr:SPTREMBL-ACC:Q9WTS6 protein from Mus musculus 
(Mouse) (TEN-M3). 

The TEN-M 3-like gene disclosed in this invention is expressed in at least the following 
tissues: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, 
brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal 
lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, 
prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, 
thyroid, trachea and uterus. 

The nucleic acids and proteins of the invention have applications in the diagnosis and/or 
treatment of various diseases and disorders. For example, the compositions of the present 
invention will have efficacy for the treatment of patients suffering from: CNS disorders, neuronal 
developmental disorders, heart diseases such as stroke, myocardial infarction, ischemia, cancer, 
localized and systemic scleroderma, pleural inflammatory and fibrotic diseases as well as other 
diseases, disorders and conditions. 

NOV15d 

A disclosed NOV15d nucleic acid of 8487 nucleotides (also referred to as CG55069-08) 
(SEQ ID NO:41) encoding a novel TEN-M3-like protein is shown in Table 15G. An open reading 
frame was identified beginning with an ATG initiation codon at nucleotides 299-301 and ending 
with a TAA codon at nucleotides 8138-8140. Putative untranslated regions upstream from the 
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initiation codon and downstream from the termination codon are underlined and the start and stop 
codons are in bold in Table 15G. 



Table 15G. NOVlSd nucleotide sequence (SEQ ID NO:41) 



ACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGTCCCATTTGACAGAAAAAGGCAGTAA A.CGGGGAAT 

CTCTTTTTTTGAATAAAGAAGAAGAAGAAATAAAGTACCTGTCATCTTGACAAGTGGCGGAGCGGA GGAG 

TCAAGGATTATAAATGATCArAGCCAGGTCCAGCTCGCCCCGTGATTGGGCTCTCCCGCGATCT GCACCG 

GGGGAAGCGCATGAGAGGCCAATGAGACTTGAACCCTGAGCCTAAGTTGTCACCAGCAGGACTGAT GTGC 

ACACAGAAGGAATGAAGTA TGGATGTGAAAGAACGCAGGCCTTACTGCTCCCTGACCAAGAGCAGACGAG 

AGAAGGAACGGCGCTACACAAATTCCTCCGCAGACAATGAGGAGTGCCGGGTACCCACACAGAAGTCCTA 

CAGTTCCAGCGAGACATTGAAAGCTTTTGATCATGATTCCTCGCGGCTGCTTTACGGCAACAGAGTGAAG 

GATTTGGTTCACAGAGAAGCAGACGAGTTCACTAGACAAGAGCAACCTGCAAGCAATCAAGGCCAGTCTA 

CCCTGCAGCCCTTGCCGCCTTCCCATAAGCAGCACTCTGCACAGCATCATCCATCCATCACTTCTCTCAA 

CAGAAACTCCCTGACCAATAGAAGGAACCAGAGTCCGGCCCCGCCGGCTGCTTTGCCCGCCGAGCTGCAA 

ACCACACCCGAGTCCGTCCAGCTGCAGGACAGCTGGGTCCTTGGCAGTAATGTACCACTGGAAAGCAGGC 

ATTTCCTATTCAAAACAGGAACAGGTACAACGCCACTGTTCAGTACTGCAACCCCAGGATACACAATGGC 

ATCTGGCTCTGTTTATTCACCACCTACTCGGCCACTACCTAGAAACACCCTATCAAGAAGTGCTTTTAAA 

TTCAAGAAGTCTTCAAAGTACTGTAGCTGGAAATGCACTGCACTGTGTGCCGTAGGGGTCTCGGTGGTCC 

TGGCAATACTCCTGTCTTATTTTATAGCAATGCATCTCTTTGGCCTCAACTGGCAGCTACAGCAGAGTGA 

AAATGACACATTTGAGAATGGAAAAGTGAATTCTGATACCATGCCAACAAACACTGTGTCATTACCTTCT 

GGAGACAATGGAAAATTAGGTGGATTTACGCAAGAAAATAACACCATAGATTCCGGAGAACTTGATATTG 

GCCGAAGAGCAATTCAAGAGATTCCTCCCGGGATCTTCTGGAGATCACAGCTCTTCATTGATCAGCGACA 

GTTTCTTAAATTCAATATCTCTCTTCAGAAGGATGCATTGATTGGAGTATATGGCCGGAAAGGCTTAGCG 

CCTTCCCATACTCAGTATGACTTCGTGGAGCTCCTGGATGGCAGCAGGCTGATTGCCAGAGAGCAGCGGA 

GCCTGCTTGAGACGGAGAGAGCCGGGCGGCAGGCGAGATCCGTCAGCCTTCATGAGGCCGGCTTTATCCA 

GTACTTGGATTCTGGAATCTGGCATCTGGCTTTTTATAATGATGGGAAAAATGCAGAGCAGGTGTCTTTT 

AATACCATTGTTATAGAGTCTGTGGTGGAATGTCCCCGAAATTGCCATGGAAATGGAGAATGCGTTTCTG 

GAACTTGCCATTGTTTTCCAGGATTTCTGGGTCCGGATTGTTCAAGAGCCGCCTGTCCAGTGTTATGTAG 

TGGCAACGGGCAGTACTCCAAGGGCCGCTGCCTGTGTTTCAGCGGCTGGAAGGGCACCGAGTGTGATGTG 

CCGACTACCCAGTGTATTGACCCACAGTGTGGGGGTCGTGGGATTTGTATCATGGGCTCCTGTGCTTGCA 

ACTCAGGATACAAAGGAGAAAGTTGTGAAGAAGCTGACTGTATAGACCCTGGGTGTTCTAATCATGGTGT 

GTGTATCCACGGGGAATGTCACTGCAGTCCAGGATGGGGAGGTAGCAATTGTGAAATACTGAAGACCATG 

TGTCCAGACCAGTGCTCCGGCCACGGAACGTATCTTCAAGAAAGTGGCTCCTGCACGTGTGACCCTAACT 

GGACTGGCCCAGACTGCTCAAACGAAATATGTTCTGTGGACTGTGGCTCACACGGCGTTTGCATGGGGGG 

GACGTGTCGCTGTGAAGAAGGCTGGACGGGCCCAACCTGTAATCAGAGAGCCTGCCACCCCCGCTGTGCC 

GAGCACGGGACCTGCAAGGATGGCAAGTGTGAATGCAGCCATGGCTGGAATGGAGAGCACTGCACTATCG 

AGGGTTGTCCTGGTCTGTGCAACAGCAATGGAAGATGTACCCTGGACCAAAATGGCTGGCATTGTGTGTG 

CCAGCCTGGATGGAGAGGAGCAGGCTGTGACGTAGCCATGGAGACTCTTTGCACAGATAGCAAGGACAAT 

GAAGGAGATGGACTCATTGACTGCATGGATCCCGATTGCTGCCTACAGAGTTCCTGCCAGAATCAGCCCT 

ATTGTCGGGGACTGCCGGATCCTCAGGACATCATTAGCCAAAGCCTTCAATCGCCTTCTGAGCAAGCTGC 

CAAATCCTTTTATGATCGAATCAGTTTCCTTATAGGATCTGATAGCACCCATGTTATACCTGGAGAAAGT 

CCTTTCAATAAGAGCCTTGCATCTGTCATCAGAGGCCAAGTACTGACTGCTGATGGAACTCCACTTATTG 

GAGTAAATGTCTCGTTTTTCCATTACCCAGAATATGGATATACTATTACCCGCCAGGACGGAATGTTTGA 

CTTGGTGGCAAATGGTGGGGCCTCTCTAACTTTGGTATTTGAACGATCCCCATTCCTCACTCAGTATCAT 

ACTGTGTGGATTCCATGGAATGTCTTTTATGTGATGGATACCCTAGTCATGGAGAAAGAAGAGAATGACA 

TTCCCAGCTGTGATCTGAGTGGATTCGTGAGGCCAAATCCCATCATTGTGTCATCACCTTTATCCACCTT 

TTTCAGATCTTCTCCTGAAGACAGTCCCATCATTCCCGAAACACAGGTACTCCACGAGGAAACTACAATT 

CCAGGAACAGATTTGAAACTCTCCTACTTGAGTTCCAGAGCTGCAGGGTATAAGTCAGTTCTCAAGATCA 

CCATGACCCAGTCTATTATTCCATTTAATTTAATGAAGGTTCATCTTATGGTAGCTGTAGTAGGAAGACT 

CTTCCAAAAGTGGTTTCCTGCCTCACCAAACTTGGCCTATACTTTCATATGGGATAAAACAGATGCATAT 

AATCAGAAAGTCTATGGTCTATCTGAAGCTGTTGTGTCAGTTGGATATGAGTATGAGTCGTGTTTGGACC 

TGACTCTGTGGGAAAAGAGGACTGCCATTCTGCAGGGCTATGAATTGGATGCGTCCAACATGGGTGGCTG 

GACATTAGATAAACATCACGTGCTGGATGTACAGAACGGTATACTGTACAAGGGAAACGGGGAAAACCAG 

TTCATCTCCCAGCAGCCTCCAGTCGTGAGTAGCATCATGGGCAATGGGCGAAGGCGCAGCATTTCCTGCC 

CCAGTTGCAATGGTCAAGCTGATGGTAACAAGTTACTGGCCCCAGTGGCGCTAGCTTGTGGGATCGATGG 
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CAGTCTGTACGTAGGCGATTTCAACTACGTGCGGCGGATATTCCCTTCTGGAAATGTAACAAGTGTCTTA 

GAACTAAGAAATAAAGATTTTAGACATAGCAGCAACCCAGCTCATAGATACTACCTTGCAACGGATCCAG 

TCACGGGAGATCTGTACGTTTCTGACACAAACACCCGCAGAATTTATCGCCCAAAGTCACTTACGGGGGC 

AAAAGACTTGACTAAAAATGCAGAAGTCGTCGCAGGGACAGGGGAGCAATGCCTTCCGTTTGACGAGGCG 

AGATGTGGGGATGGAGGGAAGGCCGTGGAAGCCACACTCATGAGTCCCAAAGGAATGGCAGTTGATAAGA 

ATGGATTAATCTACTTTGTTGATGGAACCATGATTAGGAAAGTTGACCAAAATGGAATCATATCAACTCT 

TCTGGGCTCTAACGATTTGACTTCAGCCAGACCTTTAACTTGTGACACCAGCATGCACATCAGCCAGGTA 

CGTCTGGAATGGCCCACTGACCTAGCCATTAACCCTATGGATAACTCCATTTATGTCCTGGATAATAATG 

TAGTTTTACAGATCACTGAAAATCGTCAAGTTCGCATTGCTGCTGGACGGCCCATGCACTGTCAGGTTCC 

CGGAGTGGAATATCCTGTGGGGAAGCACGCGGTGCAGACAACACTGGAATCAGCCACTGCCATTGCTGTG 

TCCTACAGTGGGGTCCTGTACATTACTGAAACTGATGAGAAGAAAATTAACCGGATAAGGCAGGTCACAA 

CAGATGGAGAAATCTCCTTAGTGGCCGGAATACCTTCAGAGTGTGACTGCAAAAATGATGCCAAGTGTGA 

CTGTTACCAGAGTGGAGATGGCTACGCCAAGGATGCCAAACTCAGTGGCCCATCCTCCCTGGCTGCTTCT 

CCAGATGGTACACTGTATATTGCAGATCTAGGGAATATCCGGATCCGGGCTGTGTCAAAGAATAAGCCTT 

TACTTAACTCTATGAACTTCTATGAAGTTGCGTCTCCAACTGATCAAGAACTCTACATGTTTGACATCAA 

TGGTACTCACCAATATACTGTAAGTTTAGTCACTGGTGATTACCTTTACAATTTTAGCTACAGCAATGAC 

AATGATATTACTGCTGTGACAGACAGCAATGGCAACACCCTTAGAATTAGACGGGACCCAAATCGCATGC 

CAGTTCGAGTGGTGTCTCCTGATAACCAAGTGATATGGTTGACAATAGGAACAAATGGATGTTTGAAAGG 

CATGACTGCTCAAGGACTGGAATTAGTTTTGTTTACTTACCATGGCAATAGTGGCCTTTTAGCCACTAAA 

AGTGATGAAACTGGATGGACAACGTTTTTTGACTATGACAGTGAAGGTCGTCTGACAAATGTTACGTTTC 

CAACTGGAGTGGTCACAAACCTGCATGGGGACATGGACAAGGCTATCACAGTGGACATTGAGTCATCTAG 

CCGAGAAGAAGATGTCAGCATCACTTCAAATCTGTCCTCGATCGATTCTTTCTACACCATGGTTCAAGAT 

CAGTTAAGAAACAGCTACCAGATTGGTTATGACGGCTCCCTCAGAATTATCTACGCCAGTGGCCTGGACT 

CACACTACCAAACAGAGCCGCACGTTCTGGCTGGCACCGCTAATCCGACGGTTGCCAAAAGAAACATGAC 

TTTGCCTGGCGAGAACGGTCAAAACTTGGTGGAATGGAGATTCCGAAAAGAGCAAGCCCAAGGGAAAGTC 

AATGTCTTTGGCCGCAAGCTCAGGGTTAATGGCAGAAACCTCCTTTCAGTTGACTTTGATCGAACAACAA 

AGACAGAAAAGATCTATGACGACCACCGTAAATTTCTACTGAGGATCGCCTACGACACGTCTGGGCACCC 

GACTCTCTGGCTGCCAAGCAGCAAGCTGATGGCCGTCAATGTCACCTATTCATCCACAGGTCAAATTGCC 

AGCATCCAGCGAGGCACCACTAGCGAGAAAGTAGATTATGACGGACAGGGGAGGATCGTGTCTCGGGTCT 

TTGCTGATGGTAAAACATGGAGTTACACATATTTAGAAAAGTCCATGGTTCTTCTGCTTCATAGGCAGCG 

GCAGTACATCTTCGAATACGATATGTGGGACCGCCTGTCTGCCATCACCATGCCCAGTGTGGCTGGCCAC 

ACCATGCAGACCATCCGATCCATTGGCTACTACCGCAACATATACAACCCCCCGGAAAGCAACGCCTCCA 

TCATCACGGACTACAACGAGGAAGGGCTGCTTCTACAAACAGCTTTCTTGGGTACAAGTCGGAGGGTCTT 

ATTCAAATACAGAAGGCAGACTAGGCTCTCAGAAATTTTATATGATAGCACAAGAGTCAGTTTTACCTAT 

GATGAAACAGCAGGAGTCCTAAAGACAGTAAACCTCCAGAGTGATGGTTTTATTTGCACCATTAGATACA 

GGCAAATTGGTCCCCTGATTGACAGGCAGATTTTCCGCTTTAGTGAAGATGGGATGGTAAATGCAAGATT 

TGACTATAGCTATGACAACAGCTTTCGAGTGACCAGCATGCAGGGTGTGATCAATGAAACGCCACTGCCT 

ATTGATCTGTATCAGTTTGATGACATTTCTGGCAAAGTTGAGCAGTTTGGAAAGTTTGGAGTTATATATT 

ATGATATTAACCAGATCATTTCTACAGCTGTAATGACCTATACGAAGCACTTTGATGCTCATGGCCGTAT 

CAAGGAGATTCAATATGAGATATTCAGGTCGCTCATGTACTGGATTACAATTCAGTATGATAACATGGGT 

CGGGTAACCAAGAGAGAGATTAAAATAGGGCCCTTTGCCAACACCACCAAATATGCTTATGAATATGATG 

TTGATGGACAGCTCCAAACAGTTTACCTCAATGAAAAGATAATGTGGCGGTACAACTACGATCTGAATGG 

AAACCTCCATTTACTGAACCCAAGTAACAGTGCGCGTCTGACACCCCTTCGCTATGACCTGCGAGACAGA 

ATCACTCGACTGGGTGATGTTCAATATCGGTTGGATGAAGATGGTTTCCTACGTCAAAGGGGCAGGGAAA 

TCTTTGAATATAGCTCCAAGGGGCTTCTAACTCGAGTTTACAGTAAAGGCAGTGGCTGGACAGTGATCTA 

CCGTTATGACGGCCTGGGAAGGCGTGTTTCTAGCAAAACCAGTCTAGGACAGCACCTGCAGTTTTTTTAT 

GCTGACTTAACTTATCCCACTAGGATTACTCATGTCTACAACCATTCGAGTTCAGAAATTACCTCCCTGT 

ATTATGATCTCCAAGGACATCTTTTTGCCATGGAAATCAGCAGTGGGGATGAATTCTATATTGCATCGGA 

TAACACAGGGACACCACTGGCTGTGTTCAGTAGCAATGGGCTTATGCTGAAACAGATTCAGTACACTGCA 

TATGGGGAAATCTATTTTGACTCTAATATTGACTTTCAACTGGTAATTGGATTTCATGGTGGCCTGTATG 

ACCCACTCACCAAATTAATCCACTTTGGAGAAAGAGATTATGACATTTTGGCAGGACGGTGGACAACACC 

TGACATAGAAATCTGGAAAAGAATTGGGAAGGACCCAGCTCCTTTTAACTTGTACATGTTTAGGAATAAC 

AACCCTGCAAGCAAAATCCATGACGTGAAAGATTACATCACAGATGTTAACAGCTGGCTGGTGACATTTG 

GTTTCCATCTGCACAATGCTATTCCTGGATTCCCTGTTCCCAAATTTGATTTAACAGAACCTTCTTACGA 

ACTTGTGAAGAGTCAGCAGTGGGATGATATACCGCCCATCTTCGGAGTCCAGCAGCAAGTGGCGCGGCAG 

GCCAAGGCCTTCCTGTCGCTGGGGAAGATGGCCGAGGTGCAGGTGAGCCGGCGCCGGGCCGGCGGCGCGC 

AGTCCTGGCTGTGGTTCGCCACGGTCAAGTCGCTGATCGGCAAGGGCGTCATGCTGGCCGTCAGGCAGGG 

CCGCGTGCAGACCAACGTGCTCAACATCGCCAACGAGGACTGCATCAAGGTGGCGGCCGTGCTCAACAAC 
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.1 O IS 



GCCTTCTACCTGGAGAACCTGCACTTCACCATCGAGGGCAAGGACACGCACTACTTCATCAAGACCACCA 
CGCCCGAGAGCGACCTGGGCACGCTGCGGTTGACCAGCGGCCGCAAGGCGCTGGAGAACGGCATCAACGT 
GACGGTGTCGCAGTCCACCACGGTGGTGAACGGCAGGACGCGCAGGTTCGCGGACGTGGAGATGCAGTTC 
GGCGCGCTGGCGCTGCACGTGCGCTACGGCATGACCCTGGACGAGGAGAAGGCGCGCATCCTGGAGCAGG 
CGCGGCAGCGCGCGCTCGCCCGGGCCTGGGCGCGCGAGCAGCAGCGCGTGCGCGACGGCGAGGAGGGCGC 
GCGCCTCTGGACGGAGGGCGAGAAGCGGCAGCTGCTGAGCGCCGGCAAGGTGCAGGGCTACGACGGGTAC 
TACGTACTCTCGGTGGAGCAGTACCCCGAGCTGGCCGACAGCGCCAACAACATCCAGTTCCTGCGGCAGA 
arnzinATrrinrAnnAGGTA ACGCCCGGGCr'GCGCCCGCCGAGCCGCTCACGCCCTGCCCA CATTGTCCTG 
TGGCACAACCCGAGTGGGACTCTCCAACGCGCAAGAGCCTTCCTCCCGGGGGAATGAGACTGCTGT TACG 
ACCCACACCCACACCGCGAAAACAAGGACCGCTTTTTTCCGAATGA CCTTAAAGGTGATCGGCTTTAACG 
AATATGTTTACATATGCATAGCGGTGCACTCAGTCGGACTGAACGTAGCCAGAGG AAAAT^AAAATCATCA 
AGGArAAAG GCCTCGACCTGTTGCGCTGGGrCGTCTGTT CCTT CTAGGC ACTGTAT TTAACTAAGTTTAA 

AAAAAAAAAAAAAAAAG 



The TEN-M3 N0V1 5d disclosed in this invention maps to chromosome 4. 
In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 5307 of 5309 bases (99%) identical to a gb:GENBANK- 
ID:AB040888|acc:AB040888.1 mRNA from Homo sapiens (Homo sapiens mRNA for KIAA1455 
protein, partial cds). 

A disclosed NOV15d polypeptide (SEQ ID NO:42) encoded by SEQ ID NO:41 has 2613 
amino acid residues and is presented in Table 15H using the one-letter code. NOV15d seems to 
be a Type II (Ncyt Cexo) membrane protein with an INTEGRAL Likelihood of -9.39 for 
Transmembrane 216 - 232 (212 - 244). Although PSORT suggests that the TEN-M3-like protein 
may be localized in the nucleus, the protein of CuraGen Acc. No. CG55069_08 predicted here is 
similar to the TEN-M3 family, some members of which are membrane localized. Therefore it is 
likely that this novel TEN-M3-like protein is localized to the same sub-cellular compartment. The 
SignalP, Psort and/or Hydropathy results predict that NOV15d has no signal peptide and is likely 
to be localized in the nucleus with a certainty of 0.8000. In an alternative embodiment, NOV15d 
is likely to be localized to the plasma membrane with a certainty of 0.7900, or to the microbody 
(peroxisome) with a certainty of 0.3642, or to the Golgi body with a certainty of 0.3000. 



Table 15H. NOV15d protein sequence (SEQ ID NO:42) 



MDVKERRPYCSLTKSRREKERRYTNSSADNEECRVPTQKSYSSSETLKAFDHDSSRLLYG 
NRVKDLVHREADEFTRQEQPASNQGQSTLQPLPPSHKQHSAQHHPSITSLNRNSLTNRRN 
QSPAPPAALPAELQTTPESVQLQDSWVLGSNVPLESRHFLFKTGTGTTPLFSTATPGYTM 
ASGSVYSPPTRPLPRNTLSRSAFKFKKSSKYCSWKCTALCAVGVSVLLAILLSYFIAMHL 
FGI^QLQQTEITOTFENGKVNSDTMPTNTVSLPSGDNGKLGGFTQENNTIDSGELDIGRR 
AIQEIPPGIFWRSQLFIDQPQFLKFNISLQKDALIGVYGRKGLPPSHTQYDFVELLDGSR 
LIAREQRSLLETERAGRQARSVSLHEAGFIQYLDSGIWHIiAFYNDGKNAEQVSFNTIVIE 
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LOO 3SSSa+ 



SWECPRNCHGNGECVSGTCHCFPGFLGPDCSRAACPVLCSGNGQYSKGRCLCFSGWKGT 
ECDVPTTQC IDPQCGGRGI C IMGSCACNSGYKGE SCEEADC IDPGCSNHGVC IHGECHCS 
PGWGGSNCEILKTMCPDQCSGHGTYLQESGSCTCDPNWTGPDCSNEICSVDCGSHGVCMG 
GTCRCEEGWTGPTCNQRACHPRCAEHGTCKDGKCECSHGWNGEHCTIEGCPGLCNSNGRC 
TLDQNGWHCVCQPGWRGAGCDVAMETLCTDSKDNEGDGLIDCMDPDCCLQSSCQNQPYCR 
GLPDPQDIISQSLQSPSQQAAKSFYDRISFLIGSDSTHVIPGESPFNKSLASVIRGQVLT 
ADGTPLIGVNVSFFHYPEYGYTITRQDGMFDLVANGGASLTLVFERSPFLTQYHTVWIPW 
NVFYVI^TLVMEKEEiroiPSCDLSGFWPNPIIVSSPLSTFFRSSPEDSPIIPETQVLHE 
ETTI PGTDLKLS YLS SRAAGYKSVLKITMTQS 1 I PFNLMKVHLMVAVVGRLFQKWFPAS P 
NLAYTF I WDKTDAYNQKVYGLSE AWS VGYE YE S CLDLTLWEKRTAI LQGYELDASNMGG 
WTLDKHHVLDVQNG I LYKGNGENQF I SQQPP WS S IMGNGRRRS I S CPS CNGQADGNKLL 
APVALACG IDGS LYVGDFNYVRR I FP SGNVTS VLELRNKD FRHS SNP AHRYYLATD P VTG 
DLYVSDTNTRRIYRPKSLTGAKDLTKNAEWAGTGEQCLPFDEARCGDGGKAVEATLMSP 
KGMAVDKNGLIYFVDGTMIRKVDQNGIISTLLGSNDLTSARPLTCDTSMHISQWLEWPT 
DI^INPMDNSIYVLDNNVVLQITENRQWIAAGRPMHCQVPGVE 

AIAVSYSGVLYITETDEKKINRIRQVTTDGEISLVAGIPSECDCKNDANCDCYQSGDGYA 
KDAKLS AP S S LAAS PDGTL Y I ADLGN I R I RAVS KNKPLLNS MNF YEVAS PTDQEL Y I FD I 
NGTHQ YTV S LVTGD YL YNF S Y SNDND I TAVTDS NGNTLR I RRD PNRMPVR WS PDNQ V I W 
LTIGTNGCLKGMTAQGLELVLFTYHGNSGLLATKSDETGWTTFFDYDSEGRLTNVTFPTG 
VVTNLHGDMDKAITVDIESSSREEDVSITSNLSSIDSFYTMVQDQLRNSYQIGYDGSLRI 
IYASGLDSHYQTEPHVLAGTANPWAKRNMTLPGENG 

LRVNGRNLLSVDFDRTTKTEKIYDDHRKFLLRIAYDTSGHPTLWLPSSKLMAVIOVTYSST 
GQ IAS I QRGTT S EKVD YDGQGR I VSRVF ADGKTWS YT YLEKSMVLLLHS QRQ Y I FE YDMW 
DRL S AI TMP S VARHTMQT IRS IGYYRNIYNPPESNAS I ITDYNEEGLLLQTAFLGTSRRV 
LFKYRRQTRLS E I LYDS TRVS FTYDETAGVLKTVNLQSDGF I CT I RYRQ I GPL IDRQ I FR 
FSEDGMVNARFDYSYDNSFRVTSMQGVINETPLPIDLYQFDDISGKVEQFGKFGVIYYDI 

NQ I I STAVMT YTKHFDAHGR I KE IQYE I FRS LMYWI T I QYDNMGRVTKRE I KI G P FANTT 
KYAYEYDVDGQLQTVYLNEKIMWRYNYDLNGNLHLLNPSNSARLTPLRYDLRDRITRLGD 
VQYRLDEDGFLRQRGTEIFEYSSKGLLTRVYSKGSGWTVIYRYDGLGRRVSSKTSLGQHL 
QFFYADLTYPTRITHVYNHS S SEITSLYYDLQGHLFAMEI S SGDEFYI ASDNTGTPLAVF 
SSNGLMLKQIQYTAYGEIYFDSNIDFQLVIGFHGGLYDPLTKLIHFGERDYDILAGRWTT 
PDIEIWKRIGKDPAPFNLYMFRNNNPASKIHDVKDYITDVNSWLVTFGFHLHNAIPGFPV 
PKFDLiTEPSYELVKSQQWDDI PPI FGVQQQVARQAKAFLSLGKMAEVQVSRRRAGGAQSW 
LWFATVKS L I GKGVMLAVSQGRVQTNVLN I ANEDC I KVAAVLNNAF YLENLHFT I EGKDT 
HYFIKTTTPESDLGTLRLTSGRKALENGIOTWSQSTTVVNGRTRRFADVEMQFGALALH 
VRYGMTLDEEKARILEQARQRALARAWAREQQRVRDGEEGARLWTEGEKRQLLSAGKVQG 
YDGYYVLSVEQYPELADSANNIQFLRQSE IGRR 



The full amino acid sequence of the protein of the invention was found to have 2496 of 
2568 amino acid residues (97%) identical to, and 2527 of 2568 amino acid residues (98%) similar 
to, the 2715 amino acid residue ptnr:SPTREMBL-ACC:Q9WTS6 protein from Mus musculus 
(Mouse) (TEN-M3). 

The TEN-M3-like gene disclosed in this invention is expressed in at least the following 
tissues: Adipose, Heart, Aorta, Coronary Artery, Parathyroid Gland, Pineal Gland, Colon, Spleen, 
Lymph node, Bone, Cartilage, Muscle, Smooth Muscle, Brain, Cerebellum, Right Cerebellum, 
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Pituitary Gland, Temporal Lobe, Hippocampus, Cervix, Mammary gland/Breast, Ovary, Placenta, 
Uterus, Vulva, Prostate, Testis, Lung, Kidney, Retina, Skin, Dermis. 

The nucleic acids and proteins of the invention have applications in the diagnosis and/or 
treatment of various diseases and disorders. For example, the compositions of the present 
invention will have efficacy for the treatment of patients suffering from: Cardiomyopathy, 
Atherosclerosis,Hypertension, Congenital heart defects, Aortic stenosis, Atrial septal defect 
(ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, Pulmonary stenosis, Subaortic 
stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous sclerosis, Scleroderma, 
Obesity, Transplantation, Metabolic Disorders, Diabetes, Aneurysm, Fibromuscular dysplasia, 
Stroke, Myocardial infarction, Embolism, Cardiovascular disorders, Bypass surgery, 
Hyperparathyroidism, Hypoparathyroidism, Hyperthyroidism, Hypothyroidism, cancer, including 
but not limited to colon, lung, brain, leukemia, breast, ovarian, uterine, prostate, testicular, kidney 
and skin; SIDS, Lymphedema , Allergies, Osteoporosis,Hypercalceimia, Arthritis, Ankylosing 
spondylitis, Scoliosis; Tendinitis; Muscular dystrophy, Lesch-Nyhan syndrome, Myasthenia 
gravis; Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, 
hypercalcemia, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy,Lesch-Nyhan 
syndrome, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, 
Addiction, Anxiety, Pain, Neuroprotection; Endocrine dysfunctions, Growth and reproductive 
disorders; Fertility; Endometriosis, Autoimmune disease, Asthma, Emphysema, Scleroderma, 
ARDS, Psoriasis, Actinic keratosis,Tuberous sclerosis, Acne, Hair growth, allopecia, 
pigmentation disorders, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic 
kidney disease, Systemic lupus erythematosus, Renal tubular acidosis, IgA nephropathy, 
Hypercalcemia, Lesch-Nyhan syndrome, CNS disorders, neuronal developmental disorders, heart 
diseases such as stroke, myocardial infarction, ischemia, localized and systemic scleroderma, 
pleural inflammatory and fibrotic diseases as well as other diseases, disorders and conditions. 

NOV 15a, NOV 15b, NOV 15c, and NOV15d share a high degree of homology as is shown 
in the amino acid alignment in Table 151. 



Table 151. Clustal W Alignment of NOV15a and NOV15b and NOV15c and 

NOV15d 
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Pituitary Gland, Temporal Lobe, Hippocampus, Cervix, Mammary gland/Breast, Ovary, Placenta, 
Uterus, Vulva, Prostate, Testis, Lung, Kidney, Retina, Skin, Dermis. 

The nucleic acids and proteins of the invention have applications in the diagnosis and/or 
treatment of various diseases and disorders. For example, the compositions of the present 
invention will have efficacy for the treatment of patients suffering from: Cardiomyopathy, 
Atherosclerosis,Hypertension, Congenital heart defects, Aortic stenosis, Atrial septal defect 
(ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, Pulmonary stenosis, Subaortic 
stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous sclerosis, Scleroderma, 
Obesity, Transplantation, Metabolic Disorders, Diabetes, Aneurysm, Fibromuscular dysplasia, 
Stroke, Myocardial infarction, Embolism, Cardiovascular disorders, Bypass surgery, 
Hyperparathyroidism, Hypoparathyroidism, Hyperthyroidism, Hypothyroidism, cancer, including 
but not limited to colon, lung, brain, leukemia, breast, ovarian, uterine, prostate, testicular, kidney 
and skin; SIDS, Lymphedema , Allergies, Osteoporosis,Hypercalceimia, Arthritis, Ankylosing 
spondylitis, Scoliosis; Tendinitis; Muscular dystrophy, Lesch-Nyhan syndrome, Myasthenia 
gravis; Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, 
hypercalcemia, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy,Lesch-Nyhan 
syndrome, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, 
Addiction, Anxiety, Pain, Neuroprotection; Endocrine dysfunctions, Growth and reproductive 
disorders; Fertility; Endometriosis, Autoimmune disease, Asthma, Emphysema, Scleroderma, 
ARDS, Psoriasis, Actinic keratosis,Tuberous sclerosis, Acne, Hair growth, allopecia, 
pigmentation disorders, Renal artery stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic 
kidney disease, Systemic lupus erythematosus, Renal tubular acidosis, IgA nephropathy, 
Hypercalceimia, Lesch-Nyhan syndrome, CNS disorders, neuronal developmental disorders, heart 
diseases such as stroke, myocardial infarction, ischemia, localized and systemic scleroderma, 
pleural inflammatory and fibrotic diseases as well as other diseases, disorders and conditions. 

NOV 15a, NOV 15b, NOV 15c, and NOV15d share a high degree of homology as is shown 
in the amino acid alignment in Table 1 51. 

Table 151. Clustal W Alignment of NOV15a and NOV15b and NOV15c and 

NOV15d 
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MDVKERRPYCSLTKSRREKERRYTNSSADNEECRVPTQKSYSSSETLKAFDHDSSRLLYGNRVKDLVHREADEFTRC 
MDVKERRPYCSLTKSRREKERRYTNSSADNEECRVPTQKSYSSSETLKAFbHbSSRLLYGNRVKDLVHREADEFTR 
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LGSNVPLESRHFLFKTGTGTTPLFSTAT-PG 
LGSNVPLESRHSL'FKTGTG.^ 
LGSbTVPL^SRHFLF^KTGTGT 
LGSWPLESRHFLFk'TGTGTTPLF^TATPGY 
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IDGSLYVGDFNYVRRIFPSGNVTSVLELRNKDFRHSSNPAHRYYLATDPVTGDLYVSDTNTR^ 
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EWAGTGEQCLPFDEARCGpGGKAVEATLMSPKGMAVDKNGLIYFVp 
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:LO ill I:::!; SB: 5 Hi- , a ;i U r 



X45665404 
CG55069_02 
CG5506903 
CG55069 08 



145665404 
CG55069_02 
CG5506903 
CG55069 08 



145665404 
CG5506902 
CG55069_03 
CG55069 08 



145665404 
CG55069_02 
CG5506 903 
CG55069 08 



145665404 
CG5506902 
CG55069_03 
CG55069 08 



145665404 
CG55069_02 
CG5506903 
CG55069 08 



145665404 
CG55069 02 
CG5506903 
CG55069 08 



145665404 
CG55069_02 
CG55069_03 
CG55069 08 



145665404 
CG55069_02 
CG5506903 
CG55069 08 



145665404 
CG55069_02 
CG55069_03 
CG55069 08 



145665404 
CG55069_02 
CG5506903 
CG55069 08 



PSVARHTMQTIRSIGYYRNI-YNPPESNASIITDYNEEGLLLQTAFLGTSRRVLEKYRRQTRLSE'ILYDSTRVSFTYDET. 
PSVARHTMGTiRSi.GYYRNIYNPPESNASIITDYN^ 
PSVARHTMQTIRSfGYYRNiYNPPESNASI-ITDYNE|GDLLQTAFL 
PSVARHTMQTIRSIGYYRNIYNPPE^ 



2010 



I . 



2020 
. . I . . . 



I . 



2030 
..I.... 



2040 
. . I ... 



2050 



I- 



2060 2070 

..|....|....|....|: 



GVLKTWLQSDGFICT.IRYRQIGPLIDRQIFRFSEDGMVNARFDYSYDNSFRVTSM 
GVLKTVNLQSDGF'XCTTRYRQIGPLIDR^ 

3 VL KT.VNLQS DGF- 1 CT I R Y RQ I G PL ID R.Sl*FR FS EDGMyNAR^F DY.'s YDNS FRVT S MQGv'l NETP L P. j E|L Y.Q FDD I S C KVE 
GVLKTVNLQSDGF I CT IRYRQ IGPIjVDROi'FRF^EbG^ 



2090 
. I I | 



• I • 



I - 



2120 

: I ■ 



2140 



•I- 



QFGKFGVIYYDINQIISTAVMTXXKHEDAHGRIK-EI 

QFGKFGVIYYD'INQIISTAyMT^'KH^ 

QFGKFGVIYYDINQIJSTAW^ 

OFGKFGVI YYDiNQI ISTAWTYTkkFDAHGRI KEI qVe 



■ I ■ 



2170 
..I... 



I . 



2180 
. . I . . . 



2190 
..'I . . . 



! ■ 



2200 
..1. .. 



2210 
..I... 



2220 



• I - 



2230 
..|... 



2240 



DGQLQTVYLNEKIMWRYNYDLNGNLHLLNPSNSARLT.PLRYDLRDRITRLGDVQ 

DGQLQTVYLNEklMWRYNYDLNGNLHLLNPSNSARLT 

DGQLQTVYLNERIMWRY^ 

DGQLQ%VYLNEKIMWRYNYDLN^^ 



2250 2260 2270 2280 2290 2300 2310 
. I .... I .... I,. ... I. ... |.. .. - | .... | .... | . . . . | | | .... | .... | .... | | . 



rvyskgsgwtvi yrydglgrrvssktslgqhlqffyad 
rvyskgsgwtvtyrydglgrrvssktsfigqhlqff^ad 
rvy s kgs gwtv i yr ydglgrrvs s'kts lgqhdq^e f y 
rvyskgsgwtviyr'ydglgrrv'ssktslgqhlqff'Ya^ 



2330 2340 2350 2360 2370 2380 2390 
. I .... I .... I .... I . . . . | .. . . - j . . . . | . . , • | ■ . ■ . |.,.-| |....|....| |... 



2400 



asdntgtplavfssnglmlkqiqytaygeiyfdsn-idfql^igfhgglydpl^ 
asdntgtplavfssnglmlkqi qytaygeiyfpsnipfqlvigfh 

asdntgt plavf s s nglml kq i qytaygei v fdsnl dfqlv i g fhg^sl ybplticli i hfgerdyd i l agrwtt pti i e i wkr 
asdntgtplavfssnglmlkqiqytayg'eiyfdsnidfqlvigfhgglydpltklihfgerdydilagrwttpdieiwkr 



2410 2420 2430 2440 2450 
. I I I ■....(.... I 



2460 2470 
. . j ....|....|....|. 



IGKDPAPFNLYMFRNNNPASKIHDVKpYITDVNSWpVTFGFHLHNAIPGFPyPKFDLTEPSYELVKSQQWDDIPPIFGyQ 
I GKD PAPFNL YMFRNNN PASK I HDVKDY ITDyNS WLVTFG FHLHNAI PG F PV P KFDLTEPS YELVKSQQWDDI P P I FGVQ 
IGKDPAPFNLYMFRNNNPASKIHDVKDYITpVNSW 

IGKDPAPFNLYMFRNNNPASKIHDVKDYITDTOSWLVTFGFHLHNAIPGFPVPKFDLTEPSYELVKSQQWDDIPPIFGVC 



2490 2500 2510 2520 2530 2540 2550 

. I I I I |.. . I .... j : ... | .... | .... ( .... | | | | |. 



QQVARQAKAFLSLGK^EVQVSRRRAGGAQSWLWFATyKSLIGKGVMLAVSQGRVQTNVLNIANEDCI.KVAA 
QQVARQAKAFLS LGKMAEVQVS RRRAGGAQS WLWF ATV KSL I GKGVMUAySQGRyQT WLNI ANEDC I kVAAVLN?IA r F YL 
QQ VARQ AKAEL S LG KMAE VQV S RRRAG G AQ SW L WF 'ATVKS L I G KG VML AVSQGRVQTNVLNIANEDif IKVAAVLNNAFYL 
QQVARQAKAFLS LGKMAEVQVS RRRAGGAQ'sWLWEA^^ 



2570 2580 2590 2600 2610 2620 2630 
. I I I .... | | \ ... | .... | "... | . . . . ..|....|....| I- 



NLHFTIEGKDTHYFIKTTTPESDLGTLRLTSGRKALENGINVTVSQSTTWNGRTRRFADVEMQFGALALHVRYGMTLD 
ENLHFTIEGKDTHYFIKTTTPESDLGTLRLTSGRKALENGINVT 
ENLH FTI EG KDTH YF.I KTTT PE SDLGTLRLTS GRKALENG INVTVSQST 
ENLHFTIEGKDTHYFIKTTTPESDLGTLRLTSGRKALENGliwT^ 



2650 
. I I . . . 



2660 2670 2680 2690 2700 2710 

..I I.... |.... I 1 |....|...,|...-.|....| | j. 



eekarileqarqralarawareqqrvrdgeegarlwtegekrqllsagkvqgydgyyvlsveqypeladsanniqflrqs 
eekarileqarqralarawareqqrvrdgeegarl%tegekrqllsag^ 

e e kar i l e qarqralaraware qqrvrdg eeg ar l w j e g e krql l sag kvqg ydg y yvl s ve q y pe lads ann i q fl rq s 
eekarileqarqralarawareqqrVrdgeegarlwtegekrq 



(SEQ ID NO: 36) 



(SEQ ID NO; 38) 
(SEQ ID NO: 40) 
(SEQ ID NO: 42) 
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In a search of public sequence databases, NOV 15a was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 15 J. 



Table 15J. BLASTP results for NOV15a 



Gene Index/ 
Identifier 


Pro t ein/Organi sm 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q9WTS6 


TEN-M3 - . Mus musculus 


2715 


2663/2725 
(97%) 


2696/2725 
(98%) 


0.0 


ptnr : SPTREMBL- 
ACC:Q9W7R4 


TEN-M3 - Brachydanio 
rerio (Zebrafish) 
(Zebra danio) 


2590 


2004/2579 
(77%) 


2255/2579 
(87%) 


0.0 


ptnr : SPTREMBL- 
ACC : Q9 JLC1 


ODZ3 - Mus musculus 


2346 


2015/2182 
(92%) 


2053/2182 
(94%) 


0.0 


ptnr :SPTREMBL- 
ACC:Q9WTS7 


TEN-M4 -Mus musculus 


2771 


1752/2637 
(66%) 


2098/2637 
(79%) 


0.0 


ptnr : SPTREMBL- 
ACC:Q9P273 


KIAA1455 PROTEIN - 
Homo sapiens 


1769 


1767/1769 
(99%) 


1768/1769 
(99%) 


0.0 



Other BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results include 
those listed in Table 1 5K. 



Table 15K. Patp BLASTP Analysis for NOV15a 


Sequences 
producing 
High- scoring 
Segment Pairs 


Protein/Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


E Value 


patp:AAM78695 


Human protein, SEQ ID NO 
13 57 - Homo sapiens 


2136 


1255/2137 
(58%) 


1625/2137 
(76%) 


0.0 


patp :AAB92858 


Human protein sequence 
SEQ ID NO: 11431 - Homo 
sapiens 


1045 


1045/1045 
(100%) 


1045/1045 
(100%) 


0.0 


patp:AAB93294 


Human protein sequence 
SEQ ID NO: 12355 - Homo 
sapiens 


964 


964/964 
(100%) 


964/964 
(100%) 


0.0 


patp:AAB92780 


Human protein sequence 
SEQ ID NO: 11266 - Homo 
sapiens 


625 


625/625 
(100%) 


625/625 
(100%) 


0.0 


patp:AAM79679 


Human protein SEQ ID NO 
3325 - Homo sapiens 


1015 


569/1009 
(56%) 


741/1009 
(73%) 


2 .6e-308 



Table 15L lists the domain description from DOMAIN analysis results against NOV15a. 



Table 15L. Domain Analysis of NOVlSa 

Pfam analysis 

Model Domain seq-f seq-t hmm-f hmm-t score E-value 
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1/7 522 548 .. 1 45 [] 12.8 1.6 


our 


2/7 586 613 .. 1 45 [] 16.5 0.63 


EGF 


3/7 618 645 .. 1 45 [] 19.3 0.093 


TIL 


1/1 604 652 .. 1 67 [] -15.5 9.9 


EGF 


4/7 652 680 1 45 U 13.3 1.4 


EGF 


5/7 685 711 1 45 [] 12.2 1.8 


EGF 


6/7 716 742 1 45 [] 21.3 0.023 


EGF 


7/7 762 792 .. 1 45 [] 14.5 1.1 


ATHILA 


1/1 1217 1234 .. 355 372 .. 3.2 2.1 


NHL 


1/2 1368 1395 .. 1 30 [] 9.8 1.7 


NHL 


2/2 1497 1524 1 30 [] 10.5 1.3 


Glyco_hydro_3 8 


1/1 1845 1870 .. 688 715 .] 4.3 1.3 


Alignments of 


top-scoring domains: 




of 7, from 522 to 548: score 12.8, E = 1.6 


(SEQ ID NO: 182) 


CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< - 




|+ +I+++I+II++ 


11*1 11 + 




NOVlSa (SEQ 


ID NO:373) 522 CPR- -NCHGNGECVSG TCHCFPG 


FLGPDC 548 




EjVjr . QOlUci _L 11 Z 


of 7 , from 586 to 613: score 16.5, E = 0.63 


(SEQ ID NO:183) 


CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC<- 




| ++ | ++|+|+ + +1 


NOVlSa (SEQ 


ID NO:374) 586 CIDP-QCGGRGICIMG SCACSSG 


YKGESC 613 




CiVjr . vJ.l_JLI.lCt XII Jj 


of 7, from 618 to 645: score 19.3, E = 0.093 


(SEQ ID NO: 184) 


CapnnpCsngGtCvntpggssdnfggytCeCppGdyylsytGkrC<- 




i ii . i i 1,1,1, . 
1 ++ +11 1 +1+1+ + 


+1+1 II +1+1 
+ 1 + 1 II + 1 T 1 




NOVlSa (SEQ 


ID NO:375) 618 CIDP-GCSNHGVCIHG ECHCSPG j 


WGGSNC 64 5 




TTT. • Hnma in T 
J. IJj . J lllci X 1 1 J. 


of 1, from 604 to 652: score -15.5, E = 9.9 


(SEQ ID NO:185) 


CpaneqyteCgpsCepsCsnpdgplettppCegtSpkvPstCkeg . C 
1 +1 1+ 1 +1 


1 + + 1 + I + 1 
1 + + 1 + 1 + 1 




NOVlSa (SEQ 


ID NO: 376) 604 CSSGYKGESCE EADCIDPG CS 


NHGVCIHGeC 634 






vCqpGyVrnndgdkCVprseC< - * 




I + 1 1 +1 + ++++ 1 




635 HCSPGWGGSNCE ILKTMC 652 


EGF: domain 4 


of 7, from 652 to 680: score 13.3, E = 1.4 


(SEQ ID NO: 186) 


CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC<- 




I++ II++II + 1 


+1+1 1 +II++I 




N0V15a (SEQ ID NO:377) 652 CPD- -QCSGHGTYLQESG SCTCDPN 


WTGPDC 680 




EGF: domain 5 


of 7, from 685 to 711: score 12.2, E = 1.8 


(SEQ ID NO: 187) 


CapnnpCsngGtCvntpggssdnfggytCeCppGdyylsytGkrC<- 




1+ 1 +1+1+ + 


ll+l +1 +11+ 1 




NOVlSa (SEQ ID NO: 378) 685 CSV- -DCGSHGVCMGG TCRCEEG 


WTGPAC 711 
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EGF: domain 6 of 7, from 716 to 742: score 21.3, E = 0.023 
(SEQ ID NO: 188) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< 

l+l I "III 

+111 +1 

N0V15a (SEQ ID NO:379) 716 CHP- -RCAEHGTCKDG KCECSQG 

WNGEHC 742 



EGF: domain 7 of 7, from 762 to 792: score 14.5, E = 1.1 
(SEQ ID NO: 189) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< - 

1+ 1+ +1+1+ + I 

NOVlBa (SEQ ID NO:380) 762 CPG- - LCNSNGRCTLDQN GGHCVCQPG 

WRGAGC 792 



ATHILA: domain 1 of 1, from 1217 to 1234: score 3.2, E •= 2.1 
{SEQ ID NO: 190) LPceevTsIierdnIdFk< - * 

+1+ +III++I +1+11+ 
N0V15a (SEQ ID NO:381) 1217 FPSGNVTSVLELRNKDFR 1234 

NHL: domain 1 of 2 , from 13 68 to 1395: score 9.8, E = 1.7 
(SEQ ID NO: 191) f drPrGvavdpsdGqivVaDqsenhriqvF< - * 

+ 1+ l+l I +1 

-1 + 

NOVlBa (SEQ ID NO:382) 1368 LEWPTDLAINPMDNSIYVLD- -NNWLQIT 1395 

NHL: domain 2 of 2, from 1497 to 1524: score 10.5, E = 1.3 
(SEQ ID NO: 192) f drPrGvavdpsdGqivVaDqsenhriqvF< - * 

+ I ++I+ +11 +++II +1 II 
NOV15a (SEQ ID NO;383) 1497 LSAPSSLAAS - PDGTLYIAD- LGNIRIRAV 1524 



Glyco_hydro_3 8 : domain 1 of 1, from 1845 to 1870: score 4.3, E = 1.3 
(SEQ ID NO: 193) lkveFdeletGllksitrkqdnktvhvn< - * 

++ I ++ I I ++ I I + I ++ +1 + + + 
NOV15a (SEQ ID NO:384) 1845 VNVTYS - - STGQIAS IQRGTTSEKVDYD 1870 



In a search of public sequence databases, NOV1 5d was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 15M. 



Table 15M. BLASTP results for NOV15d 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q9WTS6 


TEN-M3 - Mus musculus 


2715 


2496/2568 
(97%) 


2527/2568 
(98%) 


0.0 


ptnr : SPTREMBL- 
ACC:Q9JLC1 


ODZ3 - Mus musculus 


2346 


2309/2353 
(98%) 


2334/2353 
(99%) 


0.0 


ptnr : SPTREMBL- 
ACC:Q9W7R4 


TEN-M3 - Brachydanio 
rerio (Zebrafish) 
(Zebra danio) 


2590 


2117/2576 
(82%) 


2352/2576 
(91%) 


0.0 


ptnr :SPTREMBL- 
ACC:Q9R1K2 


NEURESTIN ALPHA - 
Rattus norvegicus 


2765 


1783/2534 
(70%) 


2135/2534 
(84%) 


0.0 


ptnr : SPTREMBL- 
ACC:Q9DER5 


TENEURIN-2 - Gallus 
gallus 


2802 


1779/2536 
(70%) 


2143/2536 
(84%) 


0.0 
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Other BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results include 
those listed in Table 15N. 



Table 15N. Patp BLASTP Analysis for NOV15 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAM78695 


Human protein SEQ ID 
NO 1357 - Homo sapiens 


2136 


1185/1962 
(60%) 


1521/1962 
(77%) 


0.0 


patp:AAB92858 


Human protein sequence 
SEQ ID NO: 114 31 - Homo 
sapiens 


1045 


1045/1045 
(100%) 


1045/1045 
(100%) 


0.0 


patp:AAB93294 


Human protein sequence 
SEQ ID NO: 123 55 - Homo 
sapiens 


964 


964/964 
(100%) 


964/964 
(100%) 


0.0 


patp:AAB92780 


Human protein sequence 
SEQ ID NO: 11266 - Homo 
sapiens 


625 


625/625 
(100%) 


625/625 
(100%) 


0.0 


patp:AAM79679 


Human protein SEQ ID 
NO 3 325 - Homo sapiens 


1015 


569/1009 
(56%) 


741/1009 
(73%) 


2.6e-308 



Table ISO lists the domain description from DOMAIN analysis results against NOV15d. 



Table ISO. Domain Analysis of NOV15d 



inalysis 

Model 




Domain 


seq-f 


seq-t 


hmm-f 


hmm-t 




score 


E-value 


EGF 




1/7 


425 


451 . 


1 


45 


[] 


12 . 


8 


1.6 


EGF 




2/7 


489 


516 . 


1 


45 


[] 


14 . 


8 


1 


EGF 




3/7 


521 


548 . 


1 


45 


[] 


19. 


3 


0.093 


EGF 




4/7 


555 


583 . 


1 


45 


[] 


13 . 


3 


1.4 


EGF 




5/7 


588 


614 . 


1 


45 


[] 


14 . 


1 


1.2 


EGF 




6/7 


619 


645 . 


1 


45 


[] 


21 


0 


0.027 


EGF 




7/7 


650 


680 . 


1 


45 


[] 


17 


2 


0.38 


ATHILA 




1/1 


1105 


1122 . 


355 


372 




3 


2 


2.1 


NHL 




1/2 


1256 


1283 . 


1 


30 


[] 


9 


8 


1.7 


NHL 




2/2 


1385 


1412 . 


1 


30 


[] 


10 


5 


1.3 


Glyco_hydro_ 


3 8 


1/1 


1733 


1758 . 


688 


715 


.] 


4 


3 


1.3 


Alignments of 


top-scoring domains: 














EGF: domain 


1 


of 7, from 425 


to 451: 


score 


12.8, E 




1.6 







(SEQ ID NO: 196) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< - 

|+ + | +++ | + || ++ 

M + l II + 

N0V15d (SEQ ID NO:385) 425 CPR- -NCHGNGECVSG -TCHCFPG - - 

FLGPDC 451 

EGF: domain 2 of 7, from 489 to 516: score 14.8, E = 1 
(SEQ ID NO: 197) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC<- 
I ++ | ++I + I+ + tl_ 
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-SCACNSG- 



II I 1+ I 

N0V15d (SEQ ID NO:386) 4 89 CIDP-QCGGRGICIMG- 

YKGESC 516 



EGF: domain 3 of 7, from 521 to 548: score 19.3, E = 0 . 093 
(SEO ID NO: 198) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< - 

I + + +III+I+I+ + 

+1+1 II +1+1 

NOV15d (SEQ ID NO:387) 521 CIDP-GCSNHGVCIHG ECHCSPG 

WGGSNC 54 8 

EGF: domain 4 of 7, from 555 to 583: score 13.3, E = 1.4 
(SEO ID NO -199) CapnnpCsngGtCvntpggssdnfggytCeCppGdyylsytGkrC<- 

I++ II++II + I 

+1+1 I +II++I 

NOV15d (SEQ ID NO:388) 555 CPD- -QCSGHGTYLQESG SCTCDPN 

WTGPDC 583 

EGF: domain 5 of 7, from 588 to 614: score 14.1, E = 1.2 
(SEQ ID NO: 200) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< - 

1+ I +1+1+ + 

|| + | +| +M++I NOVlSd (SEQ ID NO:389) 588 CSV- - 

DCGSHGVCMGG TCRCEEG WTGPTC 614 

EGF: domain 6 of 7, from 619 to 645: score 21.0, E = 0.027 
(SEO ID NO -201) CapnnpCsngGtCvntpggssdnfggytCeCppGdyylsytGkrC<- 

l + l I ++III ++ 

+111 +1 ++ l ++ l 

NOV15d (SEQ ID NO;390) 619 CHP- -RCAEHGTCKDG KCECSHG 

WNGEHC 645 

EGF: domain 7 of 7, from 650 to 680: score 17.2, E = 0.3 8 
(SEO ID NO: 202) CapnnpCsngGtCvntpggssdnf ggytCeCppGdyylsytGkrC< - 

1+ 1+ +1+1+ + I 

+I+I+II + I I 

N OV15d (SEQ ID NO:391) 650 CPG- - LCNSNGRCTLDQN GWHCVCQPG- 

WRGAGC 680 

ATHILA: domain 1 of 1, from 1105 to 1122: score 3.2, E = 2.1 ■ 
(SEQ ID NO: 203) LPceevTsIierdnIdFk<-* 

+ 1+ +IM++I +1 + 11 + 
NOVlSd (SEQ ID NO:392) 1105 FPSGNVTSVLELRNKDFR 1122 

NHL: domain 1 of 2, from 1256 to 1283: score 9.8, E = 1.7 
(SEO ID NO -2 04) f drPrGvavdpsdGqivVaDqsenhriqvF< - * 

+ +I+++I++I 1+ l+l I +1 

+ 1 + 

NOV15d (SEQ ID NO:393) 1256 LEWPTDLAINPMDNSIYVLD- -NNWLQIT 1283 

NHL: domain 2 of 2, from 1385 to 1412: score 10.5, E = 1.3 
(SEO ID NO -205) f drPrGvavdpsdGqivVaDqsenhriqvF<-* 

+ I ++I+ +11 +++II +1 II 
NOV15d (SEQ ID NO:394) 1385 LS APS S LAAS - PDGTL Y IAD - LGN IR I RA V 1412 

Glyco_hydro_3 8 : domain 1 of 1, from 1733 to 1758: score 4.3, E = 1.3 
(SEQ ID NO: 206) lkveFdeletGllksitrkqdnktvhvn< - * 

++ | ++ | | ++ | | + | ++ + | +++ 
NOV15d (SEQ ID NO:395) 1733 VNVTYS- -STGQIASIQRGTTSEKVDYD 1758 
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EGF-like domain (IPR000561): A sequence of about thirty to forty amino-acid residues 
long found in the sequence of epidermal growth factor (EGF) has been shown to be present, in a 
more or less conserved form, in a large number of other, mostly animal proteins. The list of 
proteins currently known to contain one or more copies of an EGF-like pattern is large and varied. 
The functional significance of EGF domains in what appear to be unrelated proteins is not yet 
clear. However, a common feature is that these repeats are found in the extracellular domain of 
membrane-bound proteins or in proteins known to be secreted (exception: prostaglandin G/H 
synthase). The EGF domain includes six cysteine residues which have been shown (in EGF) to be 
involved in disulfide bonds. The main structure is a two-stranded beta-sheet followed by a loop to 
a C-terminal short two-stranded sheet. Subdomains between the conserved cysteines vary in 
length. (Campbell I.D., Bork P., 1993, Curr. Opin. Struct. Biol. 3: 385-392; Weber I.T., Appella 
E., Blasi F., 1988, FEBS Lett. 231: 1-4; Doolittle R.F., Feng D.F., Johnson M.S., 1984, Nature 
307: 558-560; Davis C.G., 1990, New Biol. 2: 410-419; Hunt L.T., Barker W.C., Blomquist M.C., 
1984, Proc. Natl. Acad. Sci. U.S.A. 81: 7363-7367; Hunt L.T., Barker W.C., George D.G., 
Johnson G.C., 1986, Protein Nucleic Acid Enz. 29: 54-68). 

This indicates that the sequence of the invention has properties similar to those of other 
proteins known to contain this/these domain(s) and similar to the properties of these domains. 

The establishment of periodic patterns during the development of the Drosophila embryo 
is controlled by genes that act in a hierarchical manner (Nusslein-Volhard and Wieschhaus, 1980, 
Nature 287: 795-801; Ingham 1988, Nature 335: 25-34; St. Johnston and Nusslein-Volhard, 1992, 
Cell 68: 201-219). Maternal activities induce the expression of transcription factors, encoded by 
gap genes, which regulate the expression of other transcription factors encoded by pair rule genes. 
Pair rule genes are expressed in seven stripes along the anterior- posterior axis of Drosophila 
melanogaster. Their expression is crucial for the consecutive expression of segment polarity genes 
and the establishment of the segmental pattern of Drosophila embryos. Mutations in pair rule 
genes result in deletions of cuticle segments which appear in a reiterative manner along the body 
axis of the hatched larvae. All known pair rule genes code for transcription factors, except for a 
gene identified independently in two laboratories and designated ten-m (Baumgartner et al., 1994, 
EMBO J. 13: 3728-3740) and odz (Levine et al., 1994, EMBO J. 13: 3728-3740). ten-m and odz 
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are identical genes and mutations lead to a pair rule phenotype similar to odd-paired in which 
every other segment is missing (Nusslein-Volhard et al., 1995, Cold Spring Harb. Symp. Quant. 
Biol. 50: 145-154). Despite the fact that both reports showed identical sequences, Ten-m Was 
described as a secreted Drosophila tenascin-like molecule and Odz as a type I transmembrane 
receptor. Tenascins are a family of extracellular matrix proteins with a modular structure 
composed of fibronectin type III (FNII1) repeats, EGF-like repeats, and a COOH-terminal 
fibrinogen-like repeat (Erickson, 1993, Curr. Opin. Cell Biol. 5: 869-876). Biochemical studies 
using a Drosophila cell line indicated that Ten-m is a large secreted proteoglycan with 
chondroitinase ABC-sensitive chondroitin sulfate and/or dermatan sulfate side chains. The core 
protein was reported to contain EGF-like and FNI1I repeats, but to lack the fibrinogen-like domain 
(Baumgartner et al., 1994, EMBO J. 13: 3728-3740). Odz was isolated as a novel 
phosphotyrosine-containing protein (Levine et al., 1994, Cell 77: 587-598). A transmembrane 
region was predicted COOH-terminal of the EGF repeats, followed by the cytoplasmic domain 
containing several tyrosine kinase phosphorylation consensus sites. More recently, Wang et al. 
(1998, EMBO J. 17: 3619-3630) described a mammalian orthologue of Ten-m/Odz, termed 
DOC4 (downstream of chop), which is induced by the stress-induced transcription factor CHOP. 
The open reading frame of DOC4 shares 31% sequence identity and 50% sequence similarity with 
Ten-m/Odz. Furthermore, DOC4 contains a short stretch of hydrophobic amino acids -400 amino 
acids COOH-terminal of the putative start codon. This together with the cell surface localization 
led to the suggestion that DOC4 may constitute a type II transmembrane molecule. Ten-m/Odz, as 
well as DOC4, contains a stretch of eight consecutive EGF-like modules which are most similar to 
the EGF repeats of tenascins. EGF modules are structural units of proteins or parts of protein, 
located extracellularly. They can occur as isolated modules such as in reelin (DArcangelo et al., 
1995, Nature. 374: 719-723) and in selectins (Whelan, 1996, Trends Biochem. Sci. 21: 65-69), or 
in arrays like in notch (Fleming et al., 1997, Development. 124: 2973-2981) and tenascins (Spring 
et al., 1989, Cell. 59: 325-334). A conserved feature of the EGF domain in Ten-m/Odz, DOC4, 
and Ten-a, a Drosophila molecule related to Ten-m/Odz (Baumgartner and Chiquet-Ehrismann, 
1993, Mech. Dev. 40: 165-176), is the substitution of a cysteine residue with an aromatic amino 
acid in two of the eight EGF-like modules. This leaves two cysteines with no intramodular 
partner. The importance of the integrity of the cysteine patterns in EGF-like modules is 
exemplified by the functional impairment of notch 3, which has been observed in patients with an 
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autosomal dominant disorder causing stroke (Joutel et al., 1997, Lancet. 350: 1511-1515). The 
molecular basis of this disease is predominantly the substitution of cysteines with other amino 
acids in the EGF modules of notch 3. The observation that the EGF-like modules of Ten-m/Odz 
with five cysteines are ontogenetically conserved indicates that they are able to fold into a 
structure which might be important for the function of the protein. 

Many genes that control pattern formation are expressed at several different periods during 
development to function in a variety of processes both during embryogenesis and postnatal life. 
After the initial expression in seven stripes at the cellular blastoderm stage, ten-m/odz is 
downregulated and appears at later stages in the central nervous system (CNS), dorsal vessel, 
trachea, and the eye and discs giving rise to the cephalic (antenna), ventral (wing), and dorsal 
(legs) thoracic appendages (Baumgartner et aL, 1994, EMBO J. 13: 3728-3740; Levine et al., 
1994, EMBO J. 13: 3728-3740). The highest level of Ten-m/Odz expression is observed in the 
CNS where the protein is deposited on the surface of axons (Levine et al., 1997, Dev. Dyn. 209: 
1-14). The Drosophila eye disk is another location where high levels of Ten-m/Odz are found in 
very distinct sites including the morphogenetic furrow, photoreceptor-like cells, and nonepithelial 
cells of the eye disc (Levine et al., 1997, Dev. Dyn. 209: 1-14). The expression pattern of DOC4 
in mammals is not well characterized but the presence of the mRNA has been demonstrated in the 
developing mouse brain (Wang et al., 1998, EMBO J. 17: 3619-3630). 

Several mutations in the ten-m/odz gene have been identified, all resulting in embryonic 
lethality (Baumgartner et al., 1994, EMBO J. 13: 3728-3740; Levine et al., 1994, EMBO J. 13: 
3728-3740). Due to the lack of viable hypomorphic mutations, it is not clear whether the protein 
executes an important function in all sites where it is expressed. One possible function for Ten- 
m/Odz comes from studies with DOC4 which has been isolated in search of GADD1 53/CHOP 
(growth arrest and DNA damage/ C/EBP homology protein)-induced mRNA. GADD153/ CHOP 
is responsive to many forms of stress, including alkylating agents, UV light, and conditions that 
trigger an ER stress response. For example, ER stress which occurs during ischemia alters 
proliferation of cells, induces cell death, and the expression of GADD 153/ CHOP (Zinszner et al., 
1998, Genes Dev. 12: 982-995). Recent studies have shown that GADD 153/ CHOP exerts at least 
part of its function via the induction of DOC4 and other proteins (Wang et al., 1998, EMBO J. 17: 
3619-3630). 
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Recently, Oohashi et al. (1999, J. Cell Biol. 145: 563-577) have shown that at least four 
different cDNAs with similarity to the Drosophila ten-m/odz cDNA are expressed in mice. One of 
them, ten-m4, is identical to the DOC4 cDNA. The alignment of the four deduced mouse protein 
sequences indicated a strong conservation of the characteristic features for type II transmembrane 
molecules, which was also recognized for DOC4. In addition, the recombinant production of the 
putative extracellular domain of Ten-ml revealed the formation of dimeric structures. The 
dimerization of Ten-ml is mediated via the single cysteine residues in the EGF modules that lack 
their intramodular partners. Also, Ten-ml is able to make homophilic interactions. 

CD79 alpha is a subunit of an intracytoplasmic protein reported to be specific for B 
lymphocytes, including immature B lineage cells. To evaluate expression of the CD79 alpha 
antigen in acute myeloid leukemia (AML), we studied forty-eight cases of AML by paraffin 
section immunohistochemistry. The cases included four MO, nine Ml, nine M2, ten M3, ten M4, 
and six M5 AMLs using criteria of the French- American-British cooperative group. Eleven cases 
demonstrated cytoplasmic staining for the CD79 alpha antigen, including one Ml , nine M3, and 
one M5 AML. These CD79 alpha-positive cases represented 5% of all non-promyelocytic AMLs 
and 90% of all acute promyelocyte leukemias studied. All acute promyelocyte leukemias had the 
characteristic t(15;17)(q24;q21), including two cases of the microgranular variant (M3v). No other 
B-lineage-associated antigens were found in the CD79 alpha-positive cases, with the exception of 
a subpopulation of CD19-positive leukemic cells in one patient. The two non-promyelocytic 
leukemias that expressed CD79 alpha had no evidence of t(15;17) and did not express any 
additional B-lineage-associated antigens that might suggest a mixed lineage proliferation. This 
study demonstrates that CD79 alpha expression in acute leukemia is not restricted to B-lineage 
acute lymphoblastic leukemias and that CD79 alpha expression is frequently associated with 
t(15;17) acute myeloid leukemia. 

NOV16 

NOV 16 includes five novel Aldose Reductase-like proteins disclosed below. The 
disclosed sequences have been named NOV16a, NOV16b, NOV16c, NOV16d, and NOV16e. 
Unless specifically addressed as NOV16a, NOV16b, NOV16c, NOV16d, or NOV16e, any 
reference to NOV 16 is assumed to encompass all variants. 
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NOV16a 



A disclosed NOV 16a nucleic acid of 956 nucleotides (also referred to as CG55778- 
01)(SEQ ID NO:43) encoding a novel Aldose Reductase-like protein is shown in Table 16A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 3 1-33 
and ending with a TGA codon at nucleotides 937-939. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined. The start 
and stop codons are in bold in Table 1 6A. 



Table 16A. NOV16a nucleotide sequence (SEQ ID NO:43) 



GGCGGGGCGGCGGGGCGGCCGGCGGCGGCCA TGGGAGATATCCCAGCCGTGGGCCTCAGC 
TCCTGGAAGCAGGCTTCTCCAGGGAAAGTGACCGAGGCAGTGAAAGAGGCCATTGACGCA 
GGGTACCGGCACTTCGACTGTGCTTACTTTTACCACAATGAGAGGGAGGTTGGAGCAGGG 
ATCCGTTGCAAGATCAAGGAAGGCGCTGTAAGACGGGAGGATCTGTTCATTGCCACTAAG 
CTGTGGTGCACCTGCCATAAGAAGTCCTTGGTGGAAACAGCATGCAGAAAGAGTCTCAAG 
GCCTTGAAGCTGAACTATTTGGACCTCTACCTCATACACTGGCCCATGGGTTTCAAGCCT 
CGAGTGCAGGACTTGCCTCTGGACGAGAGCAACATGGTTATTCCCAGTGACACGGACTTC 
CTGGACACGTGGGAGGCCATGGAGGACCTGGTGATCACCGGGCTGGTGAAGAACATCGGG 
GTGTCAAACTTCAACCATGAACAGCTTGAGAGGCTTTTGAATAAGCCTGGGTTGAGGTTC 
AAG C C ACT AAC CAACC AGATTG AGTGCCACC C AT AT CTTACTC AGAAG AATCTGATC AGT 
TTTTGCCAATCCAGAGATGTGTCCGTGACTGCTTAGCGTCCTCTTGGTGGCTCTAGTGAG 
GGGGTTGACCTGATAGACAACCCTGTGATCAAGAGGATTGCAAAGGAGCACGGCAAGTCT 
CCTGCTCAGATTTTGATCCGATTTCAAATCCAGAGGAATGTGATAGTGATCCCCGGATCT 
ATCACCCCAAGTCACATTAAAGAGAATATCCAGGTGTTTGATTTTGAATTAACACAGCAC 
GATATGGATAACATCCTCAGCCTAAACAGGAATCTCCGACTGGCCATGTTCCCCAGAACT 
AAAAATCACAAAGACTATCCTTTCCACATAGAATACTG AGGACGCTTCCCCTTCC^ 



The aldose reductase NOV 16a disclosed in this invention maps to chromosome 10. 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 740 of 922 bases (80%) identical to a gb:GENBANK- 
ID:MMU68535|acc:U68535.1 mRNA from Mus musculus (Mus musculus aldo-keto reductase 
mRNA, complete cds) 



A disclosed NOV 16a polypeptide (SEQ ID NO:44) encoded by SEQ ID NO:43 has 302 
amino acid residues and is presented in Table 16B using the one-letter code. The SignalP, Psort 
and/or Hydropathy results predict that NOV 16a has no signal peptide and is likely to be localized 
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in the cytoplasm with a certainty of 0.6500. In an alternative embodiment, NOV 16a is likely to be 
localized to the mitochondrial matrix space with a certainty of 0.1000 or to the lysosome (lumen) 
with a certainty of 0.1000. 

Table 16B. NOV16a protein sequence (SEQ ID NO:44) 

MGDI P AVGLS SWKQAS PGKVTE AVKEAIDAGYRHFDCAYF YHNEREVGAGI RCKI KEGAV 
RREDLFIATKLWCTCHKKSLVETACRKSLKALKLNYLDLYLIHWPMGFKPRVQDLPLDES ; 
NMVIPSDTDFLDTWEAMEDLVITGLVKNIGVSNFNHEQLERLLNKPGLRFKPLTNQIECH 
P YLTQKNLI S FCQS RDVS VTAYRPLGGS S EGVDL IDNPVI KR I AKEHGKS PAQ I L I RFQ I - 
QRNV I VI PGS I T P S H I KEN I Q VFD FELTQHDMDN I L S LNRNLRLAMF PRT KNHKD Y P FH I 
EY 

The full amino acid sequence of the protein of the invention was found to have 223 of 302 
amino acid residues (73%) identical to, and 259 of 302 amino acid residues (85%) similar to, the 
301 amino acid residue ptnr:SPTREMBL-ACC:O09 125 protein from Mus musculus (Mouse) 
(ALDO-KETO REDUCTASE). 

The aldose reductase disclosed in this invention is expressed in at least the following 
tissues: lung, testis, germ cell. The nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic applications implicated in various diseases and disorders 
described below and/or other pathologies. For example, the compositions of the present invention 
will have efficacy for treatment of patients suffering from: cancer, trauma, regeneration (in vitro 
and in vivo), viral/bacterial/parasitic infections, systemic lupus erythematosus, autoimmune 
disease, asthma, emphysema, scleroderma, allergy, ARDS, infertility and other diseases, disorders 
and conditions of the like. 

NOV16b 

A disclosed NOV16b nucleic acid of 875 nucleotides (also referred to as CG55778- 
02)(SEQ ID NO:45) encoding a novel Aldose Reductase-like protein is shown in Table 16C. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 23-25 
and ending with a TGA codon at nucleotides 776-778. Putative untranslated regions upstream 
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from the initiation codon and downstream from the termination codon are underlined. The start 
and stop codons are in bold in Table 16C. 



Table 16C. NOV16b nucleotide sequence (SEQ ID NO:45) 

GGCGGGGCQGCCGGCGGCGGCCA TGGGAGATATCCCAGCCGTGGGCCTCAGCTCCTGGAA 
GCAGGCTTCTCCAGGAAAAGTGACCGAGGCAGTGAAAGAGGCCATTGACGCAGGGTACCG 
GCACTTCGACTGTGCTTACTTTTACCACAATGAGAGGGAGGTTGGAGCAGGGATCCGTTG 
CAAGATCAAGGAAGGCGCTGTAAGACGGGAGGATCTGTTCATTGCCACTAAGCTGTGGTG 
CACCTGCCATAAGAAGTCCTTGGTGGAAACAGCATGCAGAAAGGGTCTCAAGGCCTTGAA 
GCTGAACTATTTGGACCTCTACCTCATACACTGGCCCATGGGTTTCAAGCCTCCTCATCC 
AGAATGGATCATGAGCTGCAGTGAACTTTGCTTCTGCCTCTCACATCCTCGAGTGCAGGA 
CTTGCCTCTGGACGAGAGCAACATGGTTATTCCCAGTGACACGGACTTCCTGGACACGTG 
GGAGGCCATGGAGGACCTGGTGATCACCGGGCTGGTGAAGAACATCGGGGTGTCAAACTT 
CAACCATGAACAGCTTGAGAGGCTTTTGAATAAGCCTGGGTTGAGGTTCAAGCCACTAAC 
CAACCAGATTTTGATCCGATTTCAAATCCAGAGGAATGTGATAGTGATCCCCGGATCTAT 
CACCCCAAGTCACATTAAAGAGAATATCCAGGTGTTTGATTTTGAATTAACACAGCACGA 
TATGGATAACATCCTCAGCCTAAACAGGAATCTCCGACTGGCCATGTTCCCCATGTAAAT 
ATGGCTCCTTCTTTTTAAAACAGAGGGAAGAATATACAGAT TGAATGATTGGTGTCTGAA 
TAGAACTAA AAATCACAAAGACTATCCTTTCCACA 



NOV16b is a splice form of CG55778_01 with an alternatively spliced exon 4, deletion of 
exon 6 and 7, and a different C-terminus with exon 10 missing. The aldose reductase NOV16b 
disclosed in this invention maps to chromosome 10. 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 634 of 657 bases (96%) identical to a gb:GENBANK- 
ID:AF263242|acc:AF263242.1 mRNA from Homo sapiens (Homo sapiens aldo-keto reductase 
loopADR mRNA, complete cds). 



A disclosed NOV 16b polypeptide (SEQ ID NO:46) encoded by SEQ ID NO:45 has 251 
amino acid residues and is presented in Table 16D using the one-letter code. The SignalP, Psort 
and/or Hydropathy results predict that NOV 16b has no signal peptide and is likely to be localized 
in the cytoplasm with a certainty of 0.4500. In an alternative embodiment, NOV 16b is likely to be 
localized to the microbody (peroxisome) with a certainty of 0.1047, or to the mitochondrial matrix 
space with a certainty of 0.1000, or to the lysosome (lumen) with a certainty of 0.1000. 



Table 16D. NOV16b protein sequence (SEQ ID NO:46) 
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MGD I PAVGLS S WKQAS PGKVTEAVKEAIDAGYRHFDCAYFYHNEREVGAG I RC K I KEGAV 
RREDLFIATKLWCTCHKKSLVETACRKGLKALKLNYLDLYLIHWPMGFKPPHPEWIMSCS 
ELSFCLSHPRVQDLPLDESNMVIPSDTDFLDTWEAMEDLVITGLVKNIGVSNFNHEQLER 
LLNKPGLRFKPLTNQILIRFQIQRNVIVIPGSITPSHIKENIQVFDFELTQHDMDNILSL 

NRNLRLAMFPM 

The full amino acid sequence of the protein of the invention was found to have 197 of 207 
amino acid residues (95%) identical to, and 200 of 207 amino acid residues (96%) similar to, the 
320 amino acid residue ptnr:TREMBLNEW-ACC:AAK58523 protein from Homo sapiens 
(Human) (ALDO-KETO REDUCTASE LOOP ADR). 

The ALDOSE REDUCTASE-like gene disclosed in this invention is expressed in at least 
the following tissues: lung, testis, germ cell. The nucleic acids and proteins of the invention have 
applications in the diagnosis and/or treatment of various diseases and disorders. For example, the 
compositions of the present invention will have efficacy for the treatment of patients suffering 
from: cancer, trauma, regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, 
systemic lupus erythematosus, autoimmune disease, asthma, emphysema, scleroderma, allergy, 
ARDS, infertility, as well as other diseases, disorders and conditions. 



NOV16c 



A disclosed NOV16c nucleic acid of 752 nucleotides (also referred to as CG55778- 
03)(SEQ ID NO:47) encoding a novel Aldose Reductase-like protein is shown in Table 16E. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 23-25 
and ending with a TAA codon at nucleotides 653-655. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined. The start 
and stop codons are in bold in Table 16E. 



Table 16E. NOV16c nucleotide sequence (SEQ ID NO:47) 

GGCGGGGCGaCCGGCGGCGGCCA TGGGAGATATCCCAGCCGTGGGCCTCAGCTCCTGGAA 
GCAGGCTTCTCCAGGTAAAGTGACCGAGGCAGTGAAAGAGGCCATTGACGCAGGGTACCG 
GCACTTCGACTGTGCTTACTTTTACCACAATGAGAGGGAGGTTGGAGCAGGGATCCGTTG 
CAAGATCAAGGT^AGGCGCTGTAAGACGGGAGGATCTGTTCATTGCCACTAAGCTGTGGTG 
CACCTGCCATAAGAAGTCCTTGGTGGAAACAGCATGCAGAAAGAGTCTCAAGGCCTTGAA 
GCTGAACTATTTGGACCTCTACCTCATACACTGGCCCATGGGTTTCAAGCCTCCTCATCC 
AGAATGGATCATGAGCTGCAGTGAACTTTCCTTCTGCCTCTCACATCCTCGAGTGCAGGA 
CTTGCCTCTGGACGAGAGCAACATGGTTATTCCCAGTGACACGGACTTCCTGGACACGTG 
G GAGATTTTGATCCGATTTCAAATCCAGAGGAATGTGATAGTGATCCCCGGATCTATCAC 
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CCCAAGTCACATTAAAGAGAATATCCAGGTGTTTGATTTTGAATTAACACAGCACGATAT 

GGATAACATCCTCAGCCTAAACAAGAATCTCCGACTGGCCATGTTCCCCATGTAAM^XS 
nrTCCTTCTTTTTAAAACAGAGGGAAGAATATACAGAT TGAATGATTGGTGTCTGAATAG 

AACTAAAA ATCACAAAGACTATCCTTTCCACA 



NOV 16c is a splice form of Aldo-Keto Reductase with an alternatively spliced exon 4, 
deletion of exons 5, 6, and 7, and a different C-terminus with exon 10 missing. The aldose 
reductase NOV 1 6c disclosed in this invention maps to chromosome 1 0. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 478 of 482 bases (99%) identical to a gtr.GENBANK- 
ID:AF263242|acc:AF263242.1 mRNA from Homo sapiens (Homo sapiens aldo-keto reductase 
loopADR mRNA, complete cds). 

A disclosed NOV16c polypeptide (SEQ ID NO:48) encoded by SEQ ID NO:47 has 210 
amino acid residues and is presented in Table 16F using the one-letter code. The SignalP, Psort 
and/or Hydropathy results predict that NOV 16c has no signal peptide and is likely to be localized 
in the cytoplasm with a certainty of 0.4500. In an alternative embodiment, NOV 16c is likely to be 
localized to the microbody (peroxisome) with a certainty of 0.2365, or to the mitochondrial matrix 
space with a certainty of 0.1000, or to the lysosome (lumen) with a certainty of 0.1000. 

Table 16F. NOV16c protein sequence (SEQ ID NO:48) 

MGD I PAVGLS SWKQAS PGKVTE AVKE AI DAGYRHFDCAYF YHNEREVGAG IRCKI KEGAV 
RREDLFIATKLWCTCHKKSLVETACRKSLKALKLNYLDLYLIHWPMGFKPPHPEWIMSCS 
ELSFCLSHPRVQDLPLDESNMVIPSDTDFLDTWEILIRFQIQRNVIVIPGSITPSHIKEN 
I Q VFDFEIiTQHDMDN I L S LNKNLRLAMF PM 

The full amino acid sequence of the protein of the invention was found to have 153 of 156 
amino acid residues (98%) identical to, and 154 of 156 amino acid residues (98%) similar to, the 
307 amino acid residue ptnr:SPTREMBL-ACC:Q9BU71 protein from Homo sapiens (Human) 
(SIMILAR TO ALDO-KETO REDUCTASE). 

The Aldo-Keto Reductase-like gene disclosed in this invention is expressed in at least the 
following tissues: lung, testis, germ cell. The sequence is predicted to be expressed in the 
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following tissues because of the expression pattern of (GENBANK-ID: gb:GENRANK- 
ID:AF263242|acc:AF263242.1) a closely related Homo sapiens aldo-keto reductase loopADR 
mRNA, complete cds homolog in species Homo sapiens : small intestine. 



The nucleic acids and proteins of the invention have applications in the diagnosis and/or 
treatment of various diseases and disorders. For example, the compositions of the present 
invention will have efficacy for the treatment of patients suffering from: cancer, trauma, 
regeneration (in vitro and in vivo), viralftacterial/parasitic infections, systemic lupus 
erythematosus, autoimmune disease, asthma, emphysema, scleroderma, allergy, ARDS, infertility, 
as well as other diseases, disorders and conditions. 



NOV16d 



A disclosed NOV16d nucleic acid of 785 nucleotides (also referred to as CG55778- 
04)(SEQ ID NO:49) encoding a novel Aldose Reductase-like protein is shown in Table 16G. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 31-33 
and ending with a TGA codon at nucleotides 766-768. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined. The start 
and stop codons are in bold in Table 16G. 



Table 16G. NOV16d nucleotide sequence (SEQ ID NO:49) 



GGCGGGGCGGCGGGGCGGGCGGCGGCGGCCA TGGGAGATATCCCAGCCGTGGGCCTCAGC 
TCCTGGAAGCAGGCTTCTCCAGGGAAAGTGACCGAGGCAGTGAAAGAGGCCATTGACGCA 
GGGTACCGGCACTTCGACTGTGCTTACTTTTACCACAATGAGAGGGAGGTTGGAGCAGGG 
ATCCGTTGCAAGATCAAGGAAGGCGCTGTAAGACGGGAGGATCTGTTCATTGCCACTAAG 
CTGTGGTGCACCTGCCATAAGAAGTCCTTGGTGGAAACAGCATGCAGAAAGAGTCTCAAG 
GCCTTGAAGCTGAACTATTTGGACCTCTACCTCATACACTGGCCCATGGGTTTCAAGCCT 
CGAGTGCAGGACTTGCCTCTGGACGAGAGCAACATGGTTATTCCCAGTGACACGGACTTC 
CTGGACACGTGGGAGGCCATGGAGGACCTGGTGATCACCGGGCTGGTGAAGAACATCGGG 
GTGTCAAACTTCAACCATGAACAGCTTGAGAGGCTTTTGAATAAGCCTGGGTTGAGGTTC 
AAGCCACTAACCAACCAGATTTTGATCCGATTTCAAATCCAGAGGAATGTGATAGTGATC 
CCCGGATCTATCACCCCAAGTCACATTAAAGAGAATATCCAGGTGTTTGATTTTGAATTA 
ACACAGCACGATATGGATAACATCCTCAGCCTAAACAGGAATCTCCGACTGGCCATGTTC 
CCCAGAACTAAAAATCACAAAGACTATCCTTTCCACATAGAATACTGAGGACGCTTCCCC 

TTCCT 
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The aldose reductase NOV16d disclosed in this invention maps to chromosome 10. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 358 of 361 bases (99%) identical to a gb:GENBANK- 
ID:BC002862|acc:BC002862.1 mRNA from Homo sapiens (Homo sapiens, Similar to aldo-keto 
reductase, clone MGC: 10612 IMAGE:3941289, mRNA, complete cds) 

A disclosed NOV16d polypeptide (SEQ ID NO:50) encoded by SEQ ID NO:49 has 245 
amino acid residues and is presented in Table 16H using the one-letter code. The SignalP, Psort 
and/or Hydropathy results predict that NOV16d has no signal peptide and is likely to be localized 
in the cytoplasm with a certainty of 0.4500. In an alternative embodiment, NOV16d is likely to be 
localized to the lysosome (lumen) with a certainty of 0.1602, or to the microbody (peroxisome) 
with a certainty of 0. 1 369, or to the mitochondrial matrix space with a certainty of 0. 1 000. 



Table 16H. NOV16d protein sequence (SEQ ID NO:50) 

MGD I PAVGLS SWKQAS PGKVTEAVKEAIDAGYRHFDCAYF YHNERE VGAG I RCKIKEGAV 
RREDLFIATKLWCTCHKKSLVETACRKSLKALKLNYLDLYLIHWPMGFKPRVQDLPLDES >■ 
NMVI PSDTDFLDTWEAMEDLVI TGLVKNI GVSNFNHEQLERLLNKPGLRFKPLTNQ I L I R • 
FQIQRNVIVIPGSITPSHIKENIQVFDFELTQHDMDNILSLNRNLRIJ^MFPRTKNHKDYP 
FHIEY 

The full amino acid sequence of the protein of the invention was found to have 109 of 1 10 
amino acid residues (99%) identical to, and 109 of 1 10 amino acid residues (99%) similar to, the 
307 amino acid residue ptnr:SPTREMBL-ACC:Q9BU71 protein from Homo sapiens (Human) 
(SIMILAR TO ALDO-KETO REDUCTASE). 

The ALDO-KETO REDUCTASE-like gene disclosed in this invention is expressed in at 
least the following tissues: Adipose, Testis. The nucleic acids and proteins of the invention have 
applications in the diagnosis and/or treatment of various diseases and disorders. For example, the 
compositions of the present invention will have efficacy for the treatment of patients suffering 
from: cancer, trauma, regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, 
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systemic lupus erythematosus, autoimmune disease, asthma, emphysema, scleroderma, allergy, 
ARDS, infertility and other diseases as well as other diseases, disorders and conditions. 



NOV16e 



A disclosed NOV16e nucleic acid of 937 nucleotides (also referred to as CG55778- 
05)(SEQ ID NO:51) encoding a novel Aldose Reductase-like protein is shown in Table 161. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 3 1-33 
and ending with a TAA codon at nucleotides 838-840. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined. The start 
and stop codons are in bold in Table 161. 



Table 161. NOV16e nucleotide sequence (SEQ ID NO:51) 



GGCGGGGCGGCGGGGCGGCCGGCGGCGGCCA TGGGAGATATCCCAGCCGTGGGCCTCAGC 
TCCTGGAAGCAGGCTTCTCCAGGGAAAGTGACCGAGGCAGTGAAAGAGGCCATTGACGCA 
GGGTACCGGCACTTCGACTGTGCTTACTTTTACCACAATGAGAGGGAGGTTGGAGCAGGG 
ATCCGTTGCAAGATCAAGGAAGGCGCTGTAAGACGGGAGGATCTGTTCATTGCCACTAAG 
CCTCCTCATCCAGAATGGATCATGAGCTGCAGTGAACTTTCCTTCTGCCTCTCACATCCT 
CGAGTGCAGGACTTGCCTCTGGACGAGAGCAACATGGTTATTCCCAGTGAGACGGACTTC 
CTGGACACGTGGGAGGCCATGGAGGACCTGGTGATCACCGGGCTGGTGAAGAACATCGGG 
GTGTCAAACTTCAACCATGAACAGCTTGAGAGGCTTTTGAATAAGCCTGGGTTGAGGTTC 
AAGCCACTAACCAACCAGATTGAGTGCCACCCATATCTTACTCAGAAGAATCTGATCAGT 
TTTTGCCAATCCAGAGATGTGTCCGTGACTGCTTACCGTCCTCTTGGTGGCTCGTGTGAG 
GGGGTTGACCTGATAGACAACCCTGTGATCAAGAGGATTGCAAAGGAGCACGGCAAGTCT 
CCTGCTCAGATTTTGATCCGATTTCAAATCCAGAGGAATGTGATAGTGATCCCCGGATCT 
ATCACCCCAAGTCACATTAAAGAGAATATCCAGGTGTTTGATTTTGAATTAACACAGCAC 
GATATGGATAACATCCTCAGCCTAAACAGGAATCTCCGACTGGCCATGTTCCCCATGTAA 
ATATGGCTCCTTCTTTTTAAAACAGAGGGAAGAATATACAGATTGAATGATTGGTGTCTG 
AATAGAACTAAAAATCACAAAGACTATCCTTTCCACA 



The aldose reductase NOV16e disclosed in this invention maps to chromosome 10. 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 700 of 700 bases (100%) identical to a gb:GENBANK- 
ID:BC002862|acc:BC002862.1 mRNA from Homo sapiens (Homo sapiens, Similar to aldo-keto 
reductase, clone MGC:10612 IMAGE:3941289, mRNA, complete cds). 
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A disclosed NOV 16e polypeptide (SEQ ID NO:52) encoded by SEQ ID NO:51 has 269 
amino acid residues and is presented in Table 16J using the one-letter code. The SignalP, Psort 
and/or Hydropathy results predict that NOV16e has no signal peptide and is likely to be localized 
in the cytoplasm with a certainty of 0.4500. In an alternative embodiment, NOV16e is likely to be 
localized to the lysosome (lumen) with a certainty of 0. 1602, or to the microbody (peroxisome) 
with a certainty of 0.1369, or to the mitochondrial matrix space with a certainty of 0.1000. 

Table 16J. NOV16e protein sequence (SEQ ID NO:52) 

MGD I PAVGLS S WKQAS PGKVTEAVKEAIDAGYRHFDCAYFYHNEREVGAGIRCKIKEGAV 
RREDLFIATKPPHPEWIMSCSELSFCLSHPRVQDLPLDESNMVIPSDTDFLDTWEAMEDL 
VITGLVKNIGVSNFNHEQLERLLNKPGLRFKPLTNQIECHPYLTQKNLISFCQSRDVSVT 
AYRPLGGS CEG VDL IDNP VI KR I AKEHGKS PAQ I L I RFQ I QRNVI VI PGS I TP SH I KEN I 
QVFDFELTQHDMDNILSLNRNLRLAMFPM | > 

The full amino acid sequence of the protein of the invention was found to have 206 of 233 
amino acid residues (88%) identical to, and 21 1 of 233 amino acid residues (90%) similar to, the 
307 amino acid residue ptnr:SPTREMBL-ACG:Q9BU71 protein from Homo sapiens (Human) 
(SIMILAR TO ALDO-KETO REDUCTASE). 

The ALDO-KETO REDUCTASE-like gene disclosed in this invention is expressed in at 
least the following tissues: Adipose, Testis. The nucleic acids and proteins of the invention have 
applications in the diagnosis and/or treatment of various diseases and disorders. For example, the 
compositions of the present invention will have efficacy for the treatment of patients suffering 
from: cancer, trauma, regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, 
systemic lupus erythematosus, autoimmune disease, asthma, emphysema, scleroderma, allergy, 
ARDS, infertility and other diseases as well as other diseases, disorders and conditions. 

NOV16a, NOV16b, NOV16c, NOV15d and NOV15e are very closely homologous as is 
shown in the amino acid alignment in Table 16K. 



Table 16K. Clustal W Alignment of NOV16a and NOV16b and NOV16c and NOV16d 

and NOV16e 



10 20 30 40 50 60 70 " 80 




MGDIPAVGLSSWKQASPGKVTEAVKEAIDAGYRHFDCAY^ 

MGDiPAVGLSSWKQA£PGKyT 

MG D I PAV G LS S W KQA*S PG.KVTE AV KE AI b'AG^ 

MGDI PAVG LSSWKQASPG KVTE AVKE AI DAGY'rH FDCAYFYHNE REVG AG I RCKI KEGAVRRE'd'lF.I AT'k^BggH{^| 



CG5577 802 
CG5577803 
CG5577 8_04 
CG55778 05 



CG5577 8_01 
CG5577802 
CG5577803 
CG5577804 
CG55778 05 



CG5577801 
CG55778 02 
CG5577803 
CG5577 8_04 
CG55778 05 



CG55778_01 
CG55778_02 
CG5577803 
CG55778_04 
CG55778 05 



CG5577 8Q1 
CG5577802 
CG5577803 
CG55778_04 
CG55778 05 



90 



•I- 



100 

..I.. 



■ I- 



110 

..I.. 



130 



140 



150 



ETACRKS LKALKLNYLDLY LI HW£MG FKF! 
VETACRKgL^LKLNYLDLYL IHWPMGF^PI 
VETACRKSL^KCiSLDLY/i IHWPMG FKP 
" "ET A ? CR K^LI^L KLNYLD L YLI HW PMG F K F| 



?HPEWIMSCSELSFCLSHP 
PHPEWIMSCSELSFCLSHP 



170 
..|.. 



-aSFCgsSj- 

180 

....|.... 



RVQDLPLDES NMV I P S D T D F L DT W E AM E D LV 
RVQDLPLDESNWVPPsb,TO 
RVQ^pjaftESJ*^^ 

R VQ D L : PL' D E SNMV-I-PS DTDF b^TWEAM EDLV 
RVQDLPLDESNMV'IPSDTDFL'DTWEAMEDLV 



190 



200 



I TGLVKNI GVSNFNHEQL ER LLNKPGL RFKPLT 
I TG LVKN f GVSNFNHEQL ERL L N KPGLR F KPLT 



210 220 230 240 

.|....|....|....|....|....|....|....|....|....| 
JQIECHPYLTQKNLISFCQSRDVSVTAYRPLGGSSEGVDLIDNPVIK 



[TGLVKNIG^SNFNHEQLERLLNKPGLRFKPLT 
[ TGLVKNI GVSNFNHEq'lMlLNKPGL^F KPLT' 



IQIECHPYLTQKNLISFCQSRDVSVTAYRPLGGSCEGVDLIDNPVIK 



250 

....|....|. 
RIAKEHGKSP* 
* 



260 



■I- 



270 
..|.. 



280 



■ I • 



290 



300 
■ ■ I • ■ 



QI L IRFQI QRNV I VI PGS ITPSHI KENipVFDFELTQHDMDNI LSLNRNLRLAMFPg 
QILIRFQIQRNVIVIPGSIXPSHIKENIQW 

JlLIR EQ I QRNVIV I PGVl TPSHITO^ F p'k 

Q I L 'I R F Q I QRNV TV I PGSI T P S ;HT K E^lQVFfiFELTQHDMiSNiLSLNRNLRLAMFpr 



310 320 

.|....|....| 

TKNHKDYPFHIE 



*TKNHKDYPFHIE 



RIAKEHGKSPAS 



(SEQ ID NO: 44) 
(SEQ ID NO;46) 
(SEQ ID NO:48) 
(SEQ ID NO: 50) 
(SEQ ID NO: 52) 



In a search of public sequence databases, NOV 16a was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 16L. 



Table 16L. BLASTP results for NOV16a 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect , 


ptnr : SPTREMBL- 
ACC:Q96JD6 


ALDO-KETO REDUCTASE 
LOOP ADR - Homo sapiens 


320 


190/193 
(98%) 


190/193 
(98%) 


1. 8e-159 


ptnr : SPTREMBL- 
ACC:Q9BU71 


SIMILAR TO ALDO-KETO 
REDUCTASE - Homo 
sapiens 


307 


178/179 
(99%) 


178/179 
(99%) 


5.8e-152 


ptnr : SPTREMBL- 
ACC:Q9DCT1 


1810061I10RIK PROTEIN 
(RIKEN CDNA 1810061110 
GENE) - Mus musculus 


301 


225/302 
(74%) 


260/302 
(86%) 


5.0e-124 


ptnr : SPTREMBL- 
ACC:O09125 


ALDO-KETO REDUCTASE - 
Mus musculus 


301 


223/302 
(73%) 


259/302 
(85%) 


3 . 5e-123 


ptnr : SPTREMBL- 
ACC:Q9D8L2 


1810061I10RIK PROTEIN 
- Mus musculus 


276 


205/274 
(74%) 


235/274 
(85%) 


9.8e-112 




Other BLAST results include sequences from the Patp database, which is a propriety 
database that contains sequences published in patents and patent publications. Patp results include 
those listed in Table 16M. 



Table 16M. Patp BLASTP Analysis for NOV16a 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAM80263 


Human protein SEQ ID NO 
3 909 - Homo sapiens 


264 


126/127 
(99%) 


126/127 
(99%) 


6.4e-123 


patp:AAR15425 


Human aldose reductase - 
Homo sapiens 


316 


180/304 
(59%) 


226/304 
(74%) 


1.4e-96 


patp;AAR06652 


Placenta- specif ic 
protein- 9 - Homo sapiens 


316 


179/304 
(58%) 


226/304 
(74%) 


2.9e-96 


patp:AAW69357 


Rat lens aldose reductase 
- Rattus sp 


316 


178/303 
(58%) 


221/303 
(72%) 


3.8e-94 


patp:AAB10871 


Murine MVDP protein - Mus 
sp 


316 


180/304 
(59%) 


222/304 
(73%) 


6.3e-92 



Table 16N lists the domain description from DOMAIN analysis results against NOV 16a. 



Table 16N. Domain Analysis of NOV16a 



Pfam analysis 

Model 



Domain seq-f seq-t 



hmm-f hmm-t 



score E-value 



ROK 1/1 27 43 

DNA_methylase l/l 218 229 

aldoJcet_red l/l 4 282 



1 17 [. 7.3 0.42 

407 418 .] 3.0 5.9 

9 368 .] 430.9 1.4e-127 



Alignments of top-scoring domains: 

ROK: domain 1 of 1, from 27 to 43: score 7.3, E = 0.4 2 
(SEQ ID NO:212) giDlGgTkielalvded<- * 

+ | | + | ++++ + | +++ + 
NOV16a (SEQ ID NO:396) 27 AIDAGYRHFDCAYFYHN 43^ 

DNAjnethylase : domain 1 of 1, from 218 to 229: score 3.0, E = 5.9 
(SEQ ID NO: 2 13) pvaealakeikk< - * 

II+++IIII++I 

NOVl6a (SEQ ID NO:397) 218 P V I KR I AKEHGK 22 9 

aldojcetred: domain 1 of 1, from 4 to 282: score 430.9, E = 1.4e-127 
(SEQ ID NO: 214) mPllGlGtwqtpgeedylwgrvdkeeakeavkaAldaGYRhiDtAai 

+ | ++ | | | + +++++ + 

IIII + MIIIII + I + I++ 

NOVlSa (SEQ ID NO: 398) 4 IPAVGLSSWK 

QAS PGKVTEAVKEAIDAGYRHFDCAYF 40 

YgNGqkPgqSEeevGeaikealeegswvitkykRediFitsdKlwntfg 

l+l I+III++I+ ++ II I lll+ll + lll+l 

41 YHN EREVGAGIRCKI KEG- AV • - RREDLFIAT - KLWCTC - 75 

pD 1 s eygh spkhv r e a 1 e k S Lk r LgLd Y vDLy L i HwPdp f kpg i e dkyp 1 

I * +1+ I++MM i + i kiiiiiiii^in 
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76 HKKSLVETACRKSLKALKLNYLDLYLIHWPMGFKPR- -VQDL- 115 

gfptdddgkliyedvpieetWkAleklvdeGkvrsIGVSNfsaeqleell 
| | + + + | + | +++++ || + | + | + || + | + | + |||||| ++ |||| + || 
116 --PLDESNMVIPSDTDFLDTWEAMEDLVITGLVKNIGVSNFNHEQLERLL 163 

syagklklipPvvnQvElHPylrqdelrkvPLLpf CkshGIavtAySPLg 

+++ | | + ++ | + + + I + | + || + | ++ mi III 

164 NKPG- LR- FKPLTNQIECHPYLTQKNLIS FCQSRDVSVTAYRPLG 206 

sGlLtGkykteedipgdrrsllgadkgwselgspelledpvlkaiAekyg 

207 GSS EG VDLIDNPVI KRIAKEHG 228 

ykdktpAQvaLrWalqrGgGagwwIPKSsnpeRikeNlkaf ddf eLte 
| + ||| +++ | +++ || + | + ||| + | +)++ |||| +++ | ||||| + 

229 KSPAQILIRFQIQRN VIVIPGSITPSHIKENIQVF-DFELTQ 269 

edmkaideldrgk<- * 
||+ | + | + | + 
270 HDMDN I LSLNRNL 282 



In a search of public sequence databases, NOV 16b was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 160. 



Table 160. BLASTP results for NOV16b 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC : Q9BU71 


SIMILAR TO ALDO-KETO 
REDUCTASE - Homo 
sapiens 


307 


197/207 
(95%) 


200/207 
(96%) 


1.4e-105 


ptnr :SPTREMBL- 
ACC:Q96JD6 


ALDO-KETO REDUCTASE 
LOOPADR - Homo sapiens 


320 


197/207 
(95%) 


200/207 
(96%) 


1 .4e-105 


ptnr : SPTREMBL- 
ACC : Q9DCT1 


1810061I10RIK PROTEIN 
(RIKEN CDNA 1810061110 
GENE) - Mus mus cuius 


301 


82/110 
(74%) 


93/110 
(84%) 


4 .3e-91 


ptnr : SPTREMBL- 
ACC:O09125 


ALDO-KETO REDUCTASE - 
Mus musculus 


301 


81/110 
(73%) 


93/110 
(84%) 


3 .0e-90 


ptnr : SPTREMBL- 
ACC : Q9D8L2 


1810061I10RIK PROTEIN 
- Mus musculus 


276 


82/110 
(74%) 


93/110 
(84%) 


2.9e-86 



Other BLAST results include sequences from the Patp database, which is a propriety 
database that contains sequences published in patents and patent publications. Patp results include 
those listed in Table 16P. 



Table 16P. Patp BLASTP Analysis for NOV16b 
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Sequences 
r%T*rt *5 u e i tict H i oh — 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAM79279 


Human protein SEQ ID NO 
1941 - Homo sapiens 


263 


246/251 
(98%) 


247/251 
(98%) 


3 .Oe-133 


patp:AAM80263 


Human protein SEQ ID NO 
3909 - Homo sapiens 


264 


195/207 
(94%) 


iy of i 
(95%) 


1 Op_l fid 


patp:AAR15425 


Human aldose reductase - 
Homo sapiens 


316 


68/107 
(63%) 


84/107 
(78%) 


l.le-73 


patp:AAR066 52 


Placenta- specific 
protein- 9 - Homo sapiens 


316 


67/107 
(62%) 


84/107 
(78%) 


2.3e-73 


patp:AAW6 93 57 


Rat lens aldose reductase 
- Rattus sp 


316 


66/107 
(61%) 


84/107 
(78%) 


2.9e-73 



Table 16Q lists the domain description from DOMAIN analysis results against NOV 16b. 



Table 16Q. Domain Analysis of NOV16b 



analysis 

Model Domain 


seq-f 


seq-t 


hmm-f 


hmm- 1 


score 


E- 


-value 


ROK 


1/1 


27 


43 . 


1 


17 [ 


7. 


3 




0 .42 


aldo_ket_red 


1/3 


4 


110 . 


.9 


147 . 


154 . 


1 


4 


.le-45 


aldo_ket_red 


2/3 


13 5 


196 . 


158 


221 . 


72 


2 


9 


.9e-21 


aldo_ket_red 


3/3 


197 


244 . 


315 


368 .] 


67 


7 


2 


.2e-19 


Alignments of 


top-scoring 


domains : 




7.3 f E == 


0 .42 








ROK: domain 1 


of 1, 


from 27 to 43 : 


score 









(SEQ ID NO:215) giDlGgTkielalvded< - * 

+ | | + | + +++ + | + + + + 
N0 V16b (SEQ ID NO:399) 27 AIDAGYRHFDCAYFYHN 43 



aldo_ket_red: domain 1 of 3 , from 4 to 110: score 154.1, E = 4. le-4 5 
(SEQ ID NO -216) m pllGlGtwqtpgeedylwgrvdkeeakeavkaAldaGYRhiDtAai 

+|++|| |+ +++++ + 

IIII+I+IIIIII+I+I+- 

N0 V16b (SEQ ID NO:400) 4 IPAVGLSSWK 

QASPGKVTEAVKEAIDAGYRHFDCAYF 40 

YqNGcjkPgqSEeevGeaikealeegsvwitkykRediFitsdKlwntfg 

| + | I + IM++I + ++ II I 111 + 11 + Ml + I 

41 YHN ERE VGAG IRCKI KEG - AV RREDLFIAT-KLWCTC- 75 

pDlseyghspkhvrealekSLkrLgLdYvDLyLiHwPdpf kp< - * 

I + + | + I++I II l + l I+IIIIIIII++III 

76 HKKSLVETACRKGLKALKLNYLDLYL I HWPMGFKP 110 

aldo ket red: domain 2 of 3, from 135 to 196: score 72.2, E = 9.9e-21 
(SEQ ID NO -217) p tdddgkliyedvpieetWkAleklvdeGkvrsIGVSNf saeqleel 

| | + + +|+ |+++++| | +| +|+| I 

+1+1+ IIIIII++IMM 

NOVl6b (SEQ ID NO:401) 135 

PLDE SNMV IPS DTD F LDT WE AME DL V I TGL VKN I GVS N FNHEQLERL 181 

1 syagklkl ipPwnQv< - * 

I+++I 1+ ++I +11+ 
182 LNKPG - LR - FKPLTNQ I 196 

aldo ket_red: domain 3 of 3, from 197 to 244: score 67.7, E = 2.2e-19 
(SEQ ID NO- 218) a LrWalqrGgGagwwIPKSsnpeRikeNlkaf ddf eLteedmkai 

++I+++II+ l + MH 
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+I++IIII+++I 








NOVlSb 


(SEQ ID NO: 402) 197 


LIRFQIQRN 


- - -VIVIPGSITPSHIKENIQVF- 


DFELTQHDMDNI 


237 








deldrgk< 


_ * 






+ 1 + 1 + 








238 LSLNRNL 


244 





The aldo-keto reductase family includes a number of related monomeric NADPH- 
dependent oxidoreductases, such as aldehyde reductase, aldose reductase, prostaglandin F 
synthase, xylose reductase, rho crystallin, and many others. All possess a similar structure, with a 
beta-alpha-beta fold characteristic of nucleotide binding proteins. The fold comprises a parallel 
beta-8/alpha-8-barrel, which contains a novel NADP-binding motif. The binding site is located in 
a large, deep, elliptical pocket in the C-terminal end of the beta sheet, the substrate being bound in 
an extended conformation. The hydrophobic nature of the pocket favours aromatic and apolar 
substrates over highly polar ones. 

Binding of the NADPH coenzyme causes a massive conformational change, reorienting a 
loop, effectively locking the coenzyme in place. This binding is more similar to FAD- than to 
NAD(P)-binding oxidoreductases. This indicates that the sequence of the invention has properties 
similar to those of other proteins known to contain this/these domain(s) and similar to the 
properties of these domains. 

The aldo-keto reductase family includes a number of related monomeric NADPH- 
dependent oxidoreductases, such as aldose reductase, prostaglandin F synthase, xylose reductase, 
aldehyde reductases, hydroxysteroid dehydrogenases, dihydrodiol dehydrogenases and many 
others. All possess a similar structure, with a beta-alpha-beta fold characteristic of nucleotide 
binding proteins. The fold comprises a parallel beta-8/alpha-8-barrel, which contains a novel 
NADP-binding motif. The (alpha/beta)8-barrel fold provides a common scaffold for an 
NAD(P)(H)-dependent catalytic activity, with substrate specificity determined by variation of 
loops on the C-terminal side of the barrel. All the aldo-keto reductases are dependent on 
nicotinamide cofactors for catalysis and retain a similar cofactor binding site, even among proteins 
with less than 30% amino acid sequence identity. See Jez JM, et al., Biochem J 1997 Sep 15;326 ( 
Pt 3):625-36. Rabbit aldose reductase, which catalyzes the conversion of glucose to sorbitol (an 
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organic osmolyte), is induced in renal medullary cells under hyperosmotic conditions. See 
Ferraris JD, et al, Proc. Natl Acad. ScL USA 1994 Oct 2 5 ;9 1(22): 10742-6. 

NOV17 

A disclosed NOV17 nucleic acid of 884 nucleotides (also referred to as CG55982-01) 
(SEQ ID NO;53) encoding a novel apolipoprotein A-I-like protein is shown in Table 17 A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 87r89 
and ending with a TGA codon at nucleotides 807-809. Putative untranslated regions are found 
upstream from the initiation codon and downstream from the termination codon, and are 
underlined. The start and stop codons are shown in bold in Table 17 A. 



Table 17A. NOV17 nucleotide sequence (SEQ ID NO:53) 

GAATTCAAAAAAAAAAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGAGAGACTGCGAG 
AAGGAGGTCCCCCACGGCCCTTCAGGA TGAAAGCTGCGGTGCTGACCTTGGCCGTGCTCT 
TCCTGACGGGGAGCCAGGCTCGGCATTTCTGGCAGCAAGATGAACCCCCCCAGAGCCCCT 
GGGATCGAGTGAAGGACCTGGCCACTGTGTACGTGGATGTGCTCAAAGACAGCGTGACCT 
CCACCTTCAGCAAGCTGCGCGAACAGCTCGGCCCTGTGACCCAGGAGTTCTGGGATAACC 
TGGAAAAGGAGACAGAGGGCCTGAGGCAGGAGATGAGCAAGGATCTGGAGGAGGTGAAGG 
CCAAGGTGCAGCCCTACCTGGACGACTTCCAGAAGAAGTGGCAGGAGGAGATGGAGCTCT 
ACCGCCAG71AGGTGGAGCCGCTGCGCGCAGAGCTCCAAGAGGGCGCGCGCCAGAAGCTGC 
ACGAGCTGCAAGAGAAGCTGAGCCCACTGGGCGAGGAGATGCGCGACCGCGCGCGCGCCC 
ATGTGGACGCGCTGCGCACGCATCTGGCCCCCTACAGCGACGAGCTGCGCCAGCGCTTGG 
CCGCGCGCCTTGAGGCTCTCAAGGAGAACGGCGGCGCCAGACTGGCCGAGTACCACGCCA 
AGGCCACCGAGCATCTGAGCACGCTCAGCGAGAAGGCCAAGCCCGCGCTCGAGGACCTCC 
GCCAAGGCCTGCTGCCCGTGCTGGAGAGCTTCAAGGTCAGCTTCCTGAGCGCTCTCGAGG 
AGTACACTAAGAAGCTCAACACCCAGTG AGGCGCCCGCCGCCGCCCCCCTTCCCGGTGCT 
CAGAATAAACGTTTCCAAAGTGGGAAAAAAAAAAAAAAGAATTC 



The apolipoprotein A-I-like NOV 17 disclosed in this invention maps to the long arm of 
chromosome 1 1 . 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 637 of 637 bases (100%) identical to a gb:GENBANK- 
ID:HUMAPOAIB|acc:M27875.1 mRNA from Homo sapiens (Human apolipoprotein A-I mRNA, 
complete cds). 
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A disclosed NOV17 polypeptide (SEQ ID NO:54) encoded by SEQ ID NO:53 240 amino 
acid residues and is presented in Table 17B using the one-letter code. The SignalP, Psort and/or 
Hydropathy results predict that NOV 17 has a signal peptide and is likely to be localized 
extracellularly with a certainty of 0.3700, as expected by a member of the apolipoprotein A1/A4/E 
family. In an alternative embodiment, NOV 17 is likely to be localized to the endoplasmic 
reticulum (membrane) with a certainty of 0.1000, or to the endoplasmic reticulum (lumen) with a 
certainty of 0.1000, or to the microbody (peroxisome) with a certainty of 0.1000. Most likely 
cleavage site for the signal peptide is between amino acids 18 and 19, i.e., at the dash in the 
sequence SQA-RH. 



Table 17B. NOV17 protein sequence (SEQ ID NO:54) 

MKAAVLTLAVLFLTGSQARHFWQQDEPPQSPWDRVKDIATVYVDVLKDSVTSTFSKLREQ 
LGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQKVEPLR 
AELQEGARQKLHELQEKLSPLGEEMRDRARAHVDALRTHLAPYSDELRQRLAARLEALKE 
NGGARLAEYHAKATEHLSTLSEKAKPALEDLRQGLLPVLESFKVSFLSALEEYTKKLNTQ 

The full amino acid sequence of the protein of the invention was found to have 193 of 193 
amino acid residues (100%) identical to, and 193 of 193 amino acid residues (100%) similar to, 
the 267 amino acid residue ptnr:SWISSPROT-ACC:P02647 protein from Homo sapiens (Human) 
(APOLIPOPROTEIN A-I PRECURSOR (APO-AI))(Fig. 3B). The sequence of this invention 
lacks 27 internal amino acids when compared to ptnr:SWISSPROT-ACC:P02647 protein from 
Homo sapiens (Human) (APOLIPOPROTEIN A-I PRECURSOR (APO-AI)). 



In a search of public sequence databases, NOV 17 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 17C. 



Table 17C. BLASTP results for NOV17 




Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr:SWISSPROT- 
ACC:P02647 


Apolipoprotein A-I 
precursor (Apo-AI) - 
Homo sapiens 


267 


193/193 
(100%) 


193/193 
(100%) 


9.5e-98 


ptnr : TREMBLNEW- 
ACC:AAA51747 


APOA1 PROTEIN - Homo 
sapiens 


249 


193/193 
(100%) 


193/193 
(100%) 


9.5e-98 


ptnr : REMTREMBL- 
ACC:CAA00975 


APOA1 PROTEIN - Homo 
sapiens 


243 


193/193 
(100%) 


193/193 
(100%) 


9.5e-98 


ptnr : REMTREMBL- 
ACC:CAA03490 


SEQUENCE 10 FROM 
PATENT WO9637608 - 
unidentified 


200 


192/193 
(99%) 


192/193 
(99%) 


6.7e-97 
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ptnr:SWISSPROT- 


Apolipoprotein A- I 


267 


186/193 


189/193 


3.8e-94 


ACC:P15568 


precursor (Apo-AI) - 
Macaca fascicularis 

(Crab eating macaque) 
(Cynomolgus monkey) 




(96%) 


(97%) 





A multiple sequence alignment is shown in Table 17D, with the protein of the invention 
being shown on the first line in a ClustalW analysis comparing the protein of the invention with 
related protein sequences shown in Table 17C. 



1) 


NOV17 CG55982- 


-01 (SEQ 


ID NO: 54) 


2) 


P02647 


(SEQ 


ID NO:219) 


3) 


AAA51747 


(SEQ 


ID NO:220) 


4) 


CAA00975 


(SEQ 


ID NO:221) 


5) 


CAA03490 


(SEQ 


ID NO: 222) 


6) 


P15568 


(SEQ 


ID NO: 223) 



Table 17D. ClustalW Analysis of NOV17 



10 20 30 40 50 60 70 

_ I I I . ... | .... | .... | .... | . 

NOV17 MKAAVLTLAVLFLTGSQA^ 
P02647 MKAAVLTLAVLFLTGSQAj 
AAA51747 
CAA00975 
CAA03490 

P 1 5 5 6 8 MKATVLTLiAVLFliTGSQAl 



80 




90 100 110 120 130 140 150 

. | .... | .... | .... I .... I .... | .... | | .... I .... | . .-. . I .... I .... I .... I . . 
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NOV17 
P02647 
AAA51747 
CAA00975 
CAA03490 
P15568 \ 



NOV17 

P02647 

AAA51747 

CAA00975 

CAA03490 

P15568 



NOV17 

P02647 

AAA51747 

CAA00975 

CAA03490 

P15568 



FSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQKVEPLRAELQEGARQKLHE 
FSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDL 
FSKLREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYL^ 
FSKLREQLGPVTGjEFWDNLEKETEGLRQEMSKDLEEVKAKV^ 
FSKLREQLGPVTQEFWDNXiEKETEGLRQEMSKDLEEV^ 
SKLREjpLGPVTQEFWDNLEKETEGLRQEMSKDLE 



170 180 190 200 210 220 230 240 

. . . . ) — \ — I . ...}....] .... • • | ....|.... | . . ..|....|.. . . | 



lqeklsplgeemrdrarahvdalrthlapysdelrqrlaarlealkenggarlaeyhakatehlstlsekakpaledlrc 
lqeklsplgeemrdpj^ahvdalrthlapyspelrqrlaarlealkenggarlaeyhakatehlstlsekakpaledlrc 
lqeklsplgeemrdraraiwdalrthlapysdelrqrlaarfjeatkenggarlaeyhakatehlstlsekakpal'edlrc 
lqeklsplgeemrdraraiWdalrthlapysdelrqrlaarl'ealkenggar 

lqeklsplgeemre^raiwdalrthlapysdelrqrlaarlealkenggarlaeyhakatehlstlsekakpaledlre 
ljseklsplgeesrdrarahvdalrthlapysdelrqrlaarlealkenggarlaeyhakaiehlstlsekakpaledlrc 



250 260 



-I- 



gllpvlesfkvsflsaleeytkklntq 
gllpvlesfkvsflsaleeytkklntc 
gllpvlesfkvsflsaleeytkklntg 
gllpvlesfkvsflsaleeytkklntc 
gllpvlesfkvsflsaleeytkklntq 
gllpvlesfkvsflsaleeytkkl|tc 



Other BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results include 
those listed in Table 1 7E. 



Table 17E. Patp BLASTP Analysis for NOV17 
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Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp: AAP61079 


Assumed human 
apolipoprotein A-l 
derivative gene product 
- Homo sapiens 


267 


193/193 
(100%) 


193/193 
(100%) 


7.3e-98 


patp:AAP82128 


Entire human 
preproapoprotein Al - 
synthetic 


267 


193/193 
(100%) 


193/193 
(100%) 


7.3e-98 


patp:AAR34032 


Sequence of apo AI - 
Homo sapiens 


267 


193/193 
(100%) 


193/193 
(100%) 


7.3e-98 


patp:AAR72705 


Human apo A- I including 

signal and propeptide 
sequences - Homo sapiens 


267 


193/193 
(100%) 


193/193 
(100%) 


7.3e-98 


patp:AAY18675 


Human apolipoprotein AI 
protein sequence - Homo 
sapiens 


267 


193/193 
(100%) 


193/193 
(100%) 


7.3e-98 



Table 17F lists the domain description from DOMAIN analysis results against NOV 17. 



Table 17F. Domain Analysis of NOV17 



Pfam analysis 

Model Domain seq-f seq-t hmm-f hmm-t score E- value 



KMP11 1/1 38 130 .. 1 90 [] -6.7 7.5 

Apolipoprotein l/l 2 238 . . 1 277 [J 376.2 3.3e-109 

Alignments of top- scoring domains: 

'KMP11: domain 1 of 1, from 38 to 130: score -6.7, E = 7.5 
(SEO ID NO-224) mAttyEeFaaKLDRLDeEFnkKmeEq . . . nakFFADKPDest . . LsP 

+111+ I + I I++II + 

I I + I++I 

N0V17 (SEQ ID NO;403) 38 LATVYVDVLK- -DSVTSTFS- 

KLRE Q 1 gp VTQE F WDNLE KETe gLRQ 81 



EmKEHYEKFEkmiqEHtdKFnKKmrEHsEHFKqKFAEL . LEqqKnAqyP< 

II I +1 I I II +1 I -II 1+ I I i 

82 EMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQKVEPLrAELQEGARQK 13 0 

Apolipoprotein: domain 1 of 1, from 2 to 238: score 376.2, E = 3.3e-109 
(SEO ID NO- 225) KalvlaLalllLtGcqArsf wQadePEvteqaWqqsqwdqvkdrf wv 

II+II+II+I+IIMII+III+III+ 

II+II+III+++I 

NOV17 (SEQ ID NO;404) 2 KAAVLTLAVLFLTGSQARHFWQQDEPP 

QSPWDRVKDLATV 41 

YlrqVkdssdqaveqLessqvtqeLnllLednldelksyaeeLqeqLgPv 

■ |++ +| | | + I++++I+I I I I II 

42 YVDVLKDS VTSTFS KLREQLGPV 64 

aqefqarLsKetqalraelgkDlEdvrnrlaPyrdEvqamlgqnleeyRq 

+ III+++I + III+ II + I + llll+l+++ + +ll + l ++ l ++++ + ++ l IN 
65 TQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQ 114 

rLePlareLrkrlrrdaeeLqkrLaPyaeelReraernVdalrerLgPyv 

++| | | +| |++++|++++| | |++| + |++| | + 1 + 1 I+++I I I M++I + I 1 + 
115 KVEPLRAELQEGARQKLHELQEKLSPLGEEMRDRARAHVDALRTHLAPYS 164 
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EqlRqkaAtlltqrleeLrEraqpyaeEykeqleeqlselReklapvred 
++ ||| + | ++ ||| + | + | ++ ++++ || ++++ | + || + | || ++ | ++ || 
165 DELRQR LAARLEALKENGGARLAEYHAKATEHLSTLSEKAKPALED 210 

IqevltpvlEqaQlklqaeaf qeelkkkle<-* 
| +++ | |||| + + | +++++++ || + ||| + 

211 LRQGLLPVLES- -FKVSFLSALEEYTKKLN 23 8 



The apolipoprotein A-I disclosed in this invention is expressed in at least the following 
tissues: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, 
brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal 
lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, 
prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, 
thyroid, trachea, uterus, Colon, Gall Bladder, Liver, Lung, Lymph node, Lymphoid tissue, Ovary, 
Spleen, Thymus, Whole Organism. This information was derived by determining the tissue 
sources of the sequences that were included in the invention including but not limited to 
SeqCalling sources, Public EST sources, literature sources, and/or RACE sources. 
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In addition, the sequence is predicted to be expressed in liver because of the expression 
pattern of (GENBANK-ID: gb:GENBANK-ID:HUMAPOAIB|acc:M27875.1) a closely related 
Human apolipoprotein A-I mRNA, complete cds homolog in species Homo sapiens. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the compositions of the present invention may have efficacy for 
treatment of patients suffering from: atherosclerosis, coronary artery disease, other arterial 
diseases and other diseases, disorders and conditions of the like. The structure of Tangier APOA- 
I, which fails to associate with HDL, corresponds to that of PRO- APOA-I. This suggests that a 
faulty conversion of the precursor molecule is responsible for its formation. Tangier disease is 
characterized by an absence of plasma HDL and accumulation of cholesteryl esters. Milano 
variant patients have variable amounts of normal versus variant APOA-I, decreased 
concentrations of HDL, and moderate increases in triglycerides, but no evidence of premature 
vascular disease. A sequence variant has been identified in amyloid fibrils from patients with 
polyneuropathic amyloidosis type III (FAP III): the Iowa type variant. Variant ARG-84 causes 
autosomal dominant amyloidosis. Defects in APOA1 can be the cause of hereditary non- 
neuropathic systemic amyloidosis (Ostertag-type). 

The inverse relationship between high density lipoprotein (HDL) plasma levels and 
coronary heart disease has been attributed to the role that HDL and its major constituent, 
apolipoprotein A-I (apoA-I), play in reverse cholesterol transport (RCT). The efficiency of RCT 
depends on the specific ability of apoA-I to promote cellular cholesterol efflux, bind lipids, 
activate lecithimcholesterol acyltransferase (LCAT), and form mature HDL that interact with 
specific receptors and lipid transfer proteins. From the intensive analysis of apoA-I secondary 
structure has emerged our current understanding of its different classes of amphipathic alpha- 
helices, which control lipid-binding specificity. Two models are considered for discoidal 
lipoproteins formed by association of two apoA-I with phospholipids. In the first or picket fence 
model, each apoA-I wraps around the disc with antiparallel adjacent alpha-helices and with little 
intermolecular interactions. In the second or belt model, two antiparallel apoA-I are paired by 
their C-terminal alpha-helices, wrap around the lipoprotein, and are stabilized by multiple 
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intermolecular interactions. While recent evidence supports the belt model, other models, 
including hybrid models, cannot be excluded. ApoA-I alpha-helices control lipid binding and 
association with varying levels of lipids. The N-terminal helix 44-65 and the C-terminal helix 
210-241 are recognized as important for the initial association with lipids. In the central domain, 
helix 100-121 and, to a lesser extent, helix 122-143, are also very important for lipid binding and 
the formation of mature HDL, whereas helices between residues 144 and 186 contribute little. 
The LCAT activation domain has now been clearly assigned to helix 144-165 with secondary 
contribution by helix 166-186. The lower lipid binding affinity of the region 144-186 may be 
important to the activation mechanism allowing displacement of these apo A-I helices by LCAT 
and presentation of the lipid substrates. No specific sequence has been found that affects 
diffusional efflux to lipid-bound apoA-I. In contrast, the C-terminal helices, known to be 
important for lipid binding and maintenance of HDL in circulation, are also involved in the 
interaction of lipid-free apoA-I with macrophages and specific lipid efflux. Epidemiological and 
clinical studies showing an association between decreased concentrations of high-density 
lipoprotein (HDL) cholesterol and increased risk of premature coronary artery disease have 
generated interest in the mechanism through which HDL prevents atherosclerosis. Recognition of 
the importance of apolipoproteins (apo(s)) has led to the separation of HDL into subpopulations 
according to their apolipoprotein composition. It is now recognised that HDL comprises at least 
two types of apo A-I-containing lipoproteins: LpA-I:A-II containing both apo A-I and apo A-II 
and LpA-I containing apo A-I but not apo A-II. A majority of studies support the fact that LpA-I is 
more effective than LpA-I:A-II in promoting cellular cholesterol efflux, the first step in reverse 
cholesterol transport. Studies in transgenic animals have revealed that the gene transfer of human 
apo A-I in mice and rabbits increases plasma apo A-I and HDL cholesterol levels and particularly 
apo A-I-rich HDL particle concentrations, leading to inhibition of the development of dietary or 
genetically induced atherosclerosis. On the other hand, gene transfer of apo A-II in mice gives 
conflicting results. The conclusions of some experiments indicate either an atherogenic, or a 
poorly anti-atherogenic, or even a strongly anti-atherogenic role for apo A-II and for apo A-II-rich 
HDL lipoproteins. Although these experimental results have been obtained in animals, they 
confirm previous studies obtained in human clinical studies, indicating that apo A-I-rich HDL 
(tested as LpA-I in clinical studies) are generally strong plasma markers of atherosclerosis 
protection while the clinical significance of apo A-I + apo A-II HDL (tested as LpA-I:A-II in 
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clinical studies) is more controversial. Over the past few years, new experimental approaches 
have reinforced the awareness among investigators that the heterogeneity of HDL particles 
indicates significant differences in production and catabolism of HDL particles. Recent kinetic 
studies have suggested that small HDL, containing two apolipoprotein A-I molecules per particle, 
are converted in a unidirectional manner to medium HDL or large HDL, containing three or four 
apolipoprotein A-I molecules per particle, respectively. Conversion appears to occur in close 
physical proximity with cells and not while HDL particles circulate in plasma. The medium and 
large HDL are terminal particles in HDL metabolism with large HDL, and perhaps medium HDL, 
being catabolized primarily by the liver. These kinetic studies of HDL subtraction metabolism are 
compelling in- vivo data that are consistent with the proposed role of HDL in reverse cholesterol 
transport. The protein components of human lipoproteins, apolipoproteins, allow the 
redistribution of cholesterol from the arterial wall to other tissues and exert beneficial effects on i 
systems involved in the development of arterial lesions, like inflammation and hemostasis. 
Because of these properties, the antiatherogenic apolipoproteins, particularly apo A-I and apo E, > 
may provide an innovative approach to the management of vascular diseases. The recent 
availability of extractive or biosynthetic molecules is allowing a detailed overview of their 
therapeutic potential in a number of animal models of arterial disease. Infusions of apo E, or more 
dramatically, of apo A-I, both recombinant or extractive, cause a direct reduction of the 
atherosclerotic burden in experimental animals. Naturally, as the apo A-I(Milano) (apo A-I(M)) 
dimer, or engineered recombinant apolipoproteins with prolonged permanence in plasma and 
improved function may offer an even better approach to the therapeutic handling of arterial 
disease. This progress will go on in parallel with innovations in the technologies for direct, non 
invasive assessments of human atherosclerosis, thus allowing closer monitoring of this potential 
new approach to therapy. 

NOV18 

A disclosed NOV18 nucleic acid of 751 nucleotides (also referred to as CG56747-02) 
(SEQ ID NO:55) encoding a novel Apolipoprotein A-l Precursor-like protein is shown in 
Table 1 8 A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 87-89 and ending with a TGA codon at nucleotides 708-710. Putative untranslated 
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regions are found upstream from the initiation codon and downstream from the termination codon, 
and are underlined. The start and stop codons are in bold in Table 18A. 



Table 18A. NOV18 nucleotide sequence (SEQ ID NO:55) 



GAATTCAAAAAAAAAAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGAGAGACTGCGA^ 
AAGGAGGTCCCCCACGGCCCTTCAGGA TGAAAGCTGCGGTGCTGACCTTGGCCGTGCTCT 
TCCTGACGGGGAGCCAGGCTCGGCATTTCTGGCAGCAAGATGAACCCCCCCAGAGCCCCT 
GGGATCGAGTGAAGGACCTGGCCACTGTGTACGTGGATGTGCTCAAGGACAGCGTGACCT 
CCACCTTCAGCAAGCTGCGGGAACAGCTCGGCCCTGTGACCCAGGAGTTCTGGGATAACC 
TGGAAAAGGAGACAGAGGGCCTGAGGCAGGAGATGAGCAAGGATCTGGAGGAGGTGAAGG 
CCAAGGTGCAGCCCTACCTGGACGACTTCCAGAAGAAGTGGCAGGAGGAGATGGAGCTCT 
ACCGCCAGAAGGTGGAGCCGCTGCGCGCAGAGCTCCAAGAGGGCGCGCGCCAGAAGCTGC 
ACGAGCTGCGCCAGCGCTTGGCCGAGCGCCTTGAGGCTCTCAAGGAGAACGGCGGCGCCA 
GACTGGCCGAGTACCACGCCAAGGCCACCGAGCATCTGAGCACGCTCAGCGAGAAGGCCA 
AGCCCGCGCTCGAGGACCTCCGCCAAGGCCTGCTGCCCGTGCTGGAGAGCTTCAAGGTCA 
GCTTCCTGAGCGCTCTCGAGGAGTACACTAAGAAGCTCAACACCCAGTG AGGCGCCCGCC 
GCCGCCCCCCTTCCCGGTGCTCAGAATAAAC 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 424 of 521 bases (81%) identical to a gb:GENBANK- 
ID:HSAPOAIT|acc:X07496.1 mRNA from Homo sapiens (Human Tangier apoA-I gene). 



A disclosed NOV18 polypeptide (SEQ ID NO:56) encoded by SEQ ID NO:55 has 207 
amino acid residues and is presented in Table 18B using the one-letter code: NOV 18 polypeptides 
are likely Type Illb (Nexo Ccyt) membrane proteins. The SignalP, Psort and/or Hydropathy 
results predict that NOV 18 has a signal peptide and is likely to be localized extracellularly with a 
certainty of 0.3700. In an alternative embodiment, NOV 18 is likely to be localized to the 
microbody (peroxisome) with a certainty of 0.1 129, or to the endoplasmic reticulum membrane 
with a certainty of 0.1000, or to the endoplasmic reticulum (lumen) with a certainty of 0.1000. 
The signal peptide is predicted by SignalP to be cleaved between amino acids 18 and 19, i.e., at 
the dash in the sequence SQA-RH. 



Table 18B. NOV18 protein sequence (SEQ ID NO:56) 



MKAAVLTI^VliFLTGSQARHFWQQDEPPQSPWDRVKDLATVYVDVLKDSVTSTFSKLREQ 
LGPVTQEFWDNLEKETEGLRQEMSKDLEEVKAK^QPYLDDFQKKWQEEMELYRQKVEPLR 
AELQEGARQKLHELRQRLMRLEALKENGGARLAEYHAKATEHLSTLSEKAKPALEDLRQ 
GLLPVLES FKVS FLSALEE YTKKLNTQ 
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NOV 18 is an internal splice variant of the previously identified sequence NOV 17 
(Accession Number CG55982-01). The relationship between the NOV17 and NOV18 protein 
sequences is shown in Table 18C. 



Table 18C. ClustalW Alignment of NOV17 and NOV18 



10 20 
.|....|....|....|.. 



30 40 

■ |... 



60 70 



CG55982_01 
CG56747 02 



CG5598201 
CG56747 02 



CG5598 2 0 1 



MKAAVLTLAVLFLTGSQARHFWQQDEPPQSPWDRVKDLATVYVDVLKDSVTSTFSKLREQLGPVTQEFWDNLEKETEGLR 
MKAAVLTLAVLFLTGSQARHFWQODEPPQSPWDRVKDLATVYVDVLkDSVTSTFSKLREQLGPVTQEFWDNLEKETEGLR 



90 100 
■ |....|....|....|... 



qemskdleevkakvqpylddfqkkwqeemelyrqkveplraelqegarqklhel 
qemskdleevkakvqpylddfqkkwqee'melyrqkveplrae'lqegarqklhel 



110 120 130 140 150 160 

3EKLSPLGE EMRDRARAHVDALRTHL 



170 180 190 

^ 1 — 1 — I — I — I • - 



M^tWlRORLAnRLEALKENGGARLAEYHAkATEHLSTLSEKAKPALEDBM^BMM^BMI 




CG5674702 ------- 






rqrla|>rleat, ' 



(SEQ ID NO: 56) 



The foil amino acid sequence of the NOV 18 protein of the invention was found to have 
104 of 156 amino acid residues (66%) identical to, and 1 18 of 156 amino acid residues (75%) 
similar to, the 267 amino acid residue ptnr:SWISSPROT-ACC:P02647 protein from Homo 
sapiens (Human) (APOLIPOPROTEIN A-I PRECURSOR (APO-AI)). 



In a search of public sequence databases, NOV1 8 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 18D. 



Table 18D. BLASTP results for NOV1 8 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr:SWISSPROT- 
ACC:P02647 


Apolipoprotein A-I 
precursor (Apo-AI) - 
Homo sapiens 


267 


104/156 
(66%) 


118/156 
(75%) 


3.8e- 
46 


ptnr : TREMBLNEW- 
ACC:AAA51747 


APOA1 PROTEIN - Homo 
sapiens 


249 


104/156 
(66%) 


118/156 
(75%) 


3.8e- 
46 


ptnr : REMTREMBL- 
ACC:CAA00975 


APOA1 PROTEIN - Homo 
sapiens 


243 


104/156 
(66%) 


118/156 
(75%) 


3.8e- 
46 


ptnr : REMTREMBL- 
ACC:CAA03490 


SEQUENCE 10 FROM 
PATENT WO9637608 - 
unidentified 


200 


105/156 
(67%) 


119/156 
(76%) 


l.Oe- 
45 



ptnr-.SWISSPROT- 


Apolipoprotein A- I 


267 


104/156 


112/156 


2.4e- 


ACC:P15568 


precursor (Apo-AI) - 
Macaca fascicularis 

(Crab eating macaque) 
(Cynomolgus monkey) 




(66%) 


(71%) 
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A multiple sequence alignment is shown in Table 18E, with the protein of the invention 
being shown on the first line in a ClustalW analysis comparing the protein of the invention with 
related protein sequences shown in Table 18D. 



Table 18E. ClustalW Analysis of NOV18 



1) 


NOV18 CG56747-02 


(SEQ 


ID 


NO 


:56) 


2) 


P02647 


(SEQ 


ID 


NO: 


226) 


3) 


AAA51747 


(SEQ 


ID 


NO: 


227) 


4) 


CAA00975 


(SEQ 


ID 


NO; 


228) 


5) 


CAA03490 


(SEQ 


ID 


NO: 


229) 


6) 


P15568 


(SEQ 


ID 


NO- 


230) 




10 


20 


30 
. 1 


1 


40 



NOV18 

P02647 

AAA51747 

CAA00975 

CAA03490 

P15568 



NOV18 

P02647 

AAA51747 

CAA00975 

CAA034 90 

P15568 



NOV18 

P02647 

AAA51747 

CAA00975 

CAA03490 

P15568 



NOV18 

P02647 

AAA51747 

CAA00975 

CAA03490 

P15568 



MKAAVLTLAVLFLTGSQA 
MKAAVLTLAVL FLTGSGA 



rhfwqqdeppqspwdrvkdlatvyvdvl: 
r h f wqqde p pqs p wpr vkdlat v y vp vlkd s g 
rhfwqqdeppqspwdrvkdlatvyvdvlkdsg 

DEPPQSPWDRVKDLATVYVDVLKDSG 



MKATVLTLAVLFLTGSQW 




90 



100 



110 



120 



•I- 



•I • 



•I- 



-I- 



130 
..|.. 



140 

..|... 



150 



160 



•I- 



fsklreqlgpvtqefwdnleketeglrqemskdleevkakvqpylddfqkkwqeemelyrqkveplraelqegarqklhe 

fsklreqlgpytqefwdnleketeglrqemskdle 

fsklre'qlgpvtqef'Wdnleketeglrqem^ 

fsklreqlgpvtoefwdnlek'etegl^ 



NLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQ 
NTLEkETEGLRQEMSKDIjEEVKAKVQPYLDbFQKKWC 



•I- 



200 



210 



• I- 



230 
..|.. 



■I- 



^l^^^g ^^^^^^^^^^^^mjj RQRLAgRLEALKENGGARLAEYHAKATEHLSTLSEKAKPALEDLRC 

LQEKLSPLGfiEMRDRMAHVDALRTHLAPYSDELRQRLAARLEALKENGGARLAEY 
LQEKLSPLGEEMRDRARAHypALRTHLAPYSDELR 
IQEKLSPLGEEMRDRAR/^DALRT^ 
LQEKLSPLGEEMRDgARAHVDALkTHLAPYSDELR 

-jTiEKLSPLGEE^RDRARAWDALRTHLAPYSDELRQRLAARLEALKENGGARLAEYHAKAiEHLSTLSEKAKPALEDLRC 
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gllpvlesfkvsflsaleeytkklntc 
gll pvles fkvs flsale e ytkklntq 
gllpvlesfkvsflsaleeytkklntc 
gllpvlesfkvsf.lsaLeeytkklntq 
gllpvlesfkvsflsaleeytkklntc 



Other BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results include 
those listed in Table 1 8F. 
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Table 18F. Patp BLASTP Analysis for NOV18 


Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAP61079 


Assumed human 
apolipoprotein A-l 
derivative gene product 
- Homo sapiens 


267 


104/156 
(66%) 


118/156 
(75%) j 


3 .Oe-46 


patp:AAP82128 


Entire human 
preproapoprotein Al - 
synthetic 


267 


104/156 
(66%) 


118/156 
(75%) 


3 .Oe-46 


patp:AAR34032 


Sequence of apo AI - 
Homo sapiens 


267 


104/156 
(66%) 


118/156 
(75%) 


3 .Oe-46 


patp:AAR72705 


Human apo A- I including 

signal and propeptide 
sequences - Homo sapiens 


267 


104/156 
(66%) 


118/156 
(75%) 


3 .Oe-46 


patp:AAYl8675 


Human apolipoprotein AI 
protein sequence - Homo 
sapiens 


267 


104/156 
(66%) 


118/156 
(75%) 


3. Oe-46 



Table 18G lists the domain description from DOMAIN analysis results against NOV 18. 



Table 18G. Domain Analysis of NOV18 



Pfam analysis 

Model Domain seq-f seq-t hmm-f hmm-t score E -value 



KMP11 1/1 38 .130 .. 1 90 [] -6.7 7.5 

Apolipoprotein l/l 2 205 1 277 [] 256.2 4.4e-73 

Alignments of top-scoring domains: 

KMP11: domain 1 of 1, from 3 8 to 13 0: score -6.7, E = 7.5 
(SEQ ID NO-.231) mAt tyEeFaaKLDRLDeEFnkKmeEq . . . nakFFADKPDest . . LsP 

+111+ I + I I++II ++ + 

I I + I++I 

NOV18 (SEQ ID NO;405) 38 LATVYVDVLK- -DSVTSTFS- 

KLREQlgpVTQEFWDNLEKETegLRQ 81 

EmKEHYEKFEkmiqEHtdKFnKKmrEHsEHFKqKFAEL . LEqqKnAqyP< 

II I +1 I I II +1 I ++II 1+ I I I 

82 EMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQKVEPLrAELQEGARQK 13 0 

Apolipoprotein: domain 1 of 1, from 2 to 205: score 256.2, E = 4.4e-73 
(SEQ ID NO: 232) KalvlaLalllLtGcqArsf wQadePEvteqaWqqsqwdqvkdrf wv 

II+II+II+I+III+III+III+III+ 

II+II+III+++I 

NOV18 (SEQ ID NO:406) 2 KAAVLTLAVLFLTGSQARHFWQQDEPP 

QSPWDRVKDLATV 41 

YlrqVkdssdqaveqLessqvtqeLnllLednldelksyaeeLqeqLgPv 

I++ +111 ~ " + I++++I+IIIIII 

42 YVDVLKDS VTSTFSKLREQLGPV 64 

aqefqarLsKetqalraelgkDlEdvrnrlaPyrdEvqamlgqnleeyRq 

+III+++I+III+ 11+1+ ||||+l+++++ll+l++l+++++++l III 

65 TQEFWDNLEKETEGLRQEMSKDLEEVKAKVQPYLDDFQKKWQEEMELYRQ 114 
rLePlareLrkrlrrdaeeLqkrLaPyaeelReraernVdalrerLgPyv 
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JLU1J 




++III + l | 



115 



KVEPLRAELQEGARQKLHEL 



134 




135 



- - -RQR- - - -LAERLEALKENGGARLAEYHAKATEHLSTLSEKAKPALED 177 
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LRQGLLPVLES - - FKVSFLSALEEYTKKLN 
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IPR000074: Human apolipoprotein E, a blood plasma protein, mediates the transport and 
uptake of cholesterol and lipid by way of its high affinity interaction with different cellular 
receptors, including the low-density lipoprotein (LDL) receptor. The three-dimensional structure 
of the LDL receptor-binding domain of apoE indicates that the protein forms an unusually 
elongated four-helix bundle that may be stabilized by a tightly packed hydrophobic core that 
includes leucine zipper-type interactions and by numerous salt bridges on the mostly charged 
surface. Basic amino acids important for LDL receptor binding are clustered into a surface patch 
on one long helix. 

The sequence is predicted to be expressed in the following tissues because of the 
expression pattern of (GENBANK-ID: gb:GENBANK-ID:HSAPOAIT|acc:X07496.1) a closely 
related Human Tangier apoA-I gene homolog in species Homo sapiens lymphocyte. 

The nucleic acids and proteins of the invention have applications in the diagnosis and/or 
treatment of various diseases and disorders. For example, the compositions of the present 
invention will have efficacy for the treatment of patients suffering from: dysbetalipoproteinemia, 
hyperlipoproteinemia type III, atherosclerosis, xanthomatosis and premature coronary and/or 
peripheral vascular disease, hypothyroidism, systemic lupus erythematosus, diabetic acidosis, 
hypercholesterolemia, planar and tendon xanthomas, dysbetalipoproteinemia, 
hypercholesterolemia,premature cardiovascular disease, accelerated vascular disease, Alzheimer 
Disease, familial amyloidotic polyneuropathy, Down syndrome and other neurological disorders 
as well as other diseases, disorders and conditions. 

Utermann et al. (Clin. Genet. 15: 63-72,1979) described 2 phenotypes, apoE(IV+) and 
apoE(IV-), differentiated by analytical isoelectric focusing. They concluded that this 
polymorphism of apolipoprotein E in human serum is determined by 2 autosomal codominant 
alleles, apoE(n) and apoE(d). Homozygosity for the latter results in primary 
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dysbetalipoproteinemia but only some persons develop gross hyperlipidemia 
(hyperlipoproteinemia type III). Vertical transmission is pseudodominance due to high frequency 
of the apoE(d) gene (Utermann et al., 1979). Dysbetalipoproteinemia is already expressed in 
childhood. They concluded that primary dysbetalipoproteinemia is a frequent monogenic variant 
of lipoprotein metabolism, but not a disease. Coincidence of the genes for this dyslipoproteinemia 
with any of the genes for monogenic or polygenic forms of familial hyperlipemia results in 
hyperlipoproteinemia type III. Further complexities of the genetics of the apolipoprotein E system 
were discussed by Utermann et al. (Am. J. Hum. Genet. 32: 339-347,1980). Apolipoprotein E 
(apoE) of very low density lipoprotein (VLDL) from different persons shows 1 of 2 complex 
patterns, termed alpha and beta (Zannis et al., 1981). Three subclasses of each pattern were found 
and designated alpha-II, alpha-Ill and alpha-IV and beta-II, beta-Ill and beta-IV. From family 
studies, Zannis et al. (Am. J. Hum. Genet. 33: 1 1-24, 1981) concluded that a single locus with 3 
common alleles is responsible for these patterns. The alleles were designated epsilon-II, -III, and- 
IV. The authors further concluded that beta class phenotypes represent homozygosity for one of 
the epsilon alleles, e.g., beta-II results from homozygosity for the epsilon-II allele. In contrast, the 
alpha phenotypes are thought to represent compound heterozygosity, i.e., heterozygosity for 2 
different epsilon alleles: alpha II from epsilon II and III; alpha III from epsilon III and IV. The 
frequency of the epsilon II, HI, and IV alleles was estimated at 0.1 1, 0.72, and 0.17, respectively. 
ApoE subclass beta-IV was found to be associated with type III hyperlipoproteinemia. Rail et al. 
(J. Biol. Chem. 257: 4171-4178,1982) published the full amino acid sequence. Mature apoE is a 
299-amino acid polypeptide. 

The 3 major isoforms of human apolipoprotein E (apoE2, -E3, and -E4), as identified by 
isoelectric focusing, are coded for by 3 alleles (epsilon 2, 3, and 4). The E2 (107741.0001), E3 
(107741.0015), and E4 (107741.0016) isoforms differ in amino acid sequence at 2 sites, residue 
1 12 (called site A) and residue 158 (calledsite B). At sites A/B, apoE2, -E3, and -E4 contain 
cysteine/cysteine, cysteine/arginine, and arginine/arginine, respectively (Weisgraber et al., J. Biol 
Chem. 256: 9077-9083,1981; Rail et al, Proc. Nat. Acad. Sci. 79: 4696-4700, 1982). The 3 forms 
have 0, 1+, and 2+ charges to account for electrophoretic differences (Margolis, 1982). (The 
nomenclature of the apolipoprotein E isoforms, defined by isoelectric focusing, has gone through 
an evolution.) E3 is the most frequent ('wildtype') isoform. As reviewed by Smit et al. (J. Lipid 
Res. 3 1 : 45-53,1990), E4 differs from E3 by a cys-to-arg change at position 1 12 and is designated 
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E4(cysl 12-to-arg). Four different mutations giving a band at the E2 position with isoelectric 
focusing have been described: E2(argl58-to-cys), E2(lysl46-to-gln), E2(argl45-to-cys) and E2- 
Christchurch(argl36-to-ser). E2(argl58-to-cys) is the most common of the 4. 

In a comprehensive review of apoE variants, de Knijff et al. (Clin. Invest. 88: 643- 
655,1994) found that 30 variants had been characterized, including the most common variant, 
apoE3. To that time, 14 apoE variants had been found to be associated with familial 
dysbetalipoproteinemia, characterized by elevated plasma cholesterol and triglyceride levels and 
an increased risk for atherosclerosis. 

Data on gene frequencies of apoE allelic variants were tabulated by Roychoudhury and Nei 
(New York: Oxford Univ. Press (pub.) 1988). Gerdes et al. (Genet. Epidemiol. 9:155-167,1992) 
and Gerdes et al. (Hum. Genet. 98: 546-550,1996) reported thefrequency of apoE polymorphisms 
in the Danish population and in Greenland Inuit, respectively, in relation to the findings in 45 
other study populations around the world. 

In normal individuals, chylomicron remnants and very low density lipoprotein (VLDL) 
remnants are rapidly removed from the circulation by receptor-mediated endocytosis in the liver. 
In familial dysbetalipoproteinemia, or type III hyperlipoproteinemia (HLP III), increased plasma 
cholesterol and triglycerides are the consequence of impaired clearance of chylomicron and VLDL 
remnants because of a defect in apolipoprotein E. Accumulation of the remnants can result in 
xanthomatosis and premature coronary and/or peripheral vascular disease. Hyperlipoproteinemia 
III can be either due to primary heritable defects in apolipoprotein metabolism or secondary to 
other conditions such as hypothyroidism, systemic lupus erythematosus, or diabetic acidosis. Most 
patients with familialdysbetalipoproteinemia (HLP III) are homozygous for the E2 isoform (J. 
Lipid Res. 23: 1224-1235, Breslow et al., 1982). Only rarely does the disorder occur with the 
heterozygous phenotypes E3E2 or E4E2. The E2 isoform shows defective binding of remnants to 
hepatic lipoprotein receptors (Schneider et al., J. Clin. Invest. 68: 1075-1085, 1981; Rail et al., 
Proc. Nat. Acad. Sci. 79: 4696-4700, 1982) and delayed clearance from plasma (Gregg et al., 
Science 211: 584-586, 1981). Additional genetic and/or environmental factors must be required 
for development of the disorder, however, because only 1-4% of E2E2 homozygotes develop 
familial dysbetalipoproteinemia. Since the defect in this disorder involves the exogenous 
cholesterol transport system, the degree of hypercholesterolemia is sensitive to the level of 
cholesterol in the diet (Brown et al., Science 212: 628-635, 1981). Even on a normal diet, the 
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patient may show increased plasma cholesterol and the presence of an abnormal lipoprotein called 
beta-VLDL. VLDL in general is markedly increased while LDL is reduced. 

Carbohydrate induces or exacerbates the hyperlipidemia, resulting in marked variability in 
plasma levels and ready therapy through dietary means. Often tuberous and planar and sometimes 
tendon xanthomas occur as well as precocious atherosclerosis and abnormal glucose tolerance. 
Tuberous and tuberoeruptivexanthomas are particularly characteristic. Hazzard (1978) 
demonstrated the eliciting effects of electric shock in a man revived from accidental electrocution 
andlater showing striking xanthomas of the palms. Development of the phenotype is age 
dependent, being rarely evident before the third decade. The nosography of the type III 
hyperlipoproteinemia phenotype up to 1977 was reviewed by Levy and Morganroth (Ann. Intern. 
Med. 87: 625-628, 1977). Subsequent description of specific biochemical alterations in 
apolipoprotein structure and metabolism has proven this phenotype to be genetically 
heterogeneous. In the first application of apoprotein immunoassay to this group of disorders, 
Kushwahaet al. (Ann. Intern. Med. 87: 517-525, 1977) found that apolipoprotein E (arginine-rich 
lipoprotein) is high in the VLD lipoproteins of type III. They also found that exogenous estrogen, 
which stimulates triglyceride production in normal women and those with endogenous 
hypertriglyceridemia, exerted a paradoxical hypotriglyceridemic effect in this disorder (Kushwaha 
et al., 1977). The abnormal pattern of apoE by isoelectric focusing (IEF), specifically, the absence 
of apoE3, is the most characteristic biochemical feature of HLP III. Gregg et al. (1981) showed 
that apoE isolated from subjects with type III HLP had a decreased fractional catabolic rate in vivo 
in both type III HLP patients and normal persons. 

Hazzard et al. (Metabolism 30: 79-88, 1981) reported on the large O'Donnell kindred, 
studied because of a proband with type III HLP. They studied specifically the VLDL 
isoapolipoprotein E distributions. The findings confirmed earlier work indicating that the ratio of 
E3 to E2 is determined by two apoE3 alleles, designated d and n, which produce three phenotypes, 
apoE3-d, apoE3-nd, and apoE3-n, corresponding to the low, intermediate, and high ratios. 
Ghiselli et al. (Science 214: 1239-1241,1981) studied a black kindred with type III HLP due to 
deficiency of apolipoprotein E. No plasma apolipoprotein E could be detected. Other families with 
type III HLP have had increased amounts of an abnormal apoE. In addition, the patients of 
Ghiselli et al. (1981) had only mild hypertriglyceridemia, increased LDL cholesterol, and a much 
higher ratio of VLDL cholesterol to plasma triglyceride than reported in other type III HLP 
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families. The proband was a 60-year-old woman with a 10-year history of tuberoeruptive 
xanthomas of the elbows and knees, a 3-year history of angina pectoris, and 80% narrowing of the 
first diagonal coronary artery by arteriography. Her father had xanthomas and died at age 62 of 
myocardial infarction. Her mother was alive and well at age 86, Three of 7 sibs also had 
xanthomas; her 2 offspring had no xanthomas. The evidence suggests that apoE is important for 
the catabolism of chylomicron fragments. The affected persons in the family studied by Ghiselli et 
al. (1981) had plasma levels of apoE less than 0.05 mg/dl by radioimmunoassay, and no structural 
variants of apoE were detected by immunoblot of plasma or VLDL separated by 2-dimensional 
gel electrophoresis. Anchors et al. (Biochem. Biophys. Res. Commun. 134: 937-943, 1986) 
reported that the apoE gene was present in the apoE-deficient patient and that there were no major 
insertions or deletions in the gene by Southern blot analysis. Blood monocyte-macrophages 
isolated from a patient contained levels of apoE mRNA 1 to 3% of that present in monocyte- 
macrophages isolated from normal subjects. The mRNA from the patient appeared to be of 
normal size. Anchors et al. (1986) suggested that the decreased apoE mRNA might be due to a 
defect in transcription or processing of the primary transcript or to instability of the apoE 
mRNA. The decreased plasma level of apoE resulted in delayed clearance of remnants of 
triglyceride-rich lipoproteins, hyperlipidemia, and the phenotype of type III HLP. In the kindred 
with apolipoprotein E deficiency studied by Ghiselli et al. ( 1 98 1 ), the defect was shown by 
Cladaras et al. (J. Biol. Chem. 262: 2310-2315,1987) to involve an acceptor splice site mutation in 
intron 3 of the APOE gene (107741 .0005). ApoE, a main apoprotein of the chylomicron, binds to 
a specific receptor on liver cells and peripheral cells. The E2 variant binds less readily. A defect in 
the receptor for apoE on liver and peripheral cells might also lead to dysbetalipoproteinemia, but 
such has not been observed. Weisgraber et al. (Biol. Chem. 257: 2518-2521,1982) showed that 
human E apoprotein of the E2 form, which contains cysteine (rather than arginine) at both of the 2 
variable sites, binds poorly with cell surface receptors, whereas E3 and E4 bind well. They 
postulated that a positively charged residue at variable site B is important for normal binding. To 
test the hypothesis, they treated E2 apoE with cysteamine to convert cysteine to a positively 
charged lysine analog. This resulted in a marked increase in the binding activity of the E2 apoE. 
Although nearly every type III hyperlipoproteinemic person has the E2/E2 phenotype, 95 to 99% 
of persons with this phenotype do not have type III HLP nor do they have elevated plasma 
cholesterol levels. Rail et al. (J. Clin. Invest. 72: 1288-1297,1983) showed that apoE2 of hypo-, 
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normo-, and hypercholesterolemia subjects showed the same severe functional abnormalities. 
Thus ? factors in addition to the defective receptor binding activity of the apoE2 are necessary for 
manifestation of type III HLP. A variety of factors exacerbate or modulate type III. In women, it 
most often occurs after the menopause and in such patients is particularly sensitive to estrogen 
therapy. Hypothyroidism exacerbates type III and thyroid hormone is known to enhance receptor- 
mediated lipoprotein metabolism. Obesity, diabetes and age are associated with increased hepatic 
synthesis of VLDL and/or cholesterol; occurrence of type III in E2/E2 persons with these factors 
may be explained thereby. Furthermore, the defect in familial combined HLP (144250), which is, 
it seems, combined with E2/E2 in the production of type III (Utermann et al., 1979; Hazzard et 
al., 1981), may be hepatic overproduction of cholesterol and VLDL. As pointed out by Brown and 
Goldstein (J. Clin. Invest. 72: 743-747,1983), familial hypercholesterolemia (FH) is a genetic 
defect of the LDL receptor (LDLR; 143890), whereas familial dysbetalipoproteinemia is a genetic 
defect in a ligand. The puzzle that all apoE2/2 homozygotes do not have extremely high plasma 
levels of IDL and chylomicron remnants (apoE-containing lipoproteins) may be solved by the 
observation that the lipoprotein levels in these patients are exquisitely sensitive to factors that 
reduce hepatic LDL receptors, e.g., age, decreased levels of thyroid hormone and estrogen, and the 
genetic defect of FH. Presumably, high levels of hepatic LDL receptors can compensate for the 
genetic binding defect of E2 homozygotes. Gregg et al. (Lancet I: 353,1983) suggested that apoE4 
is associated with severe type V hyperlipoproteinemia in a manner comparable to the association 
of apoE2 with type III. Vogel et al. (Proc. Nat. Acad. Sci. 82: 8696-8700, 1985) showed that large 
amounts of apoE can be produced by E. coli transformed with a plasmid containing a human apoE 
cDNA. The use in studies of structure-function relationships through production of site-specific 
mutants was noted. Wardell et al. (J. Biol. Chem. 264: 21205-21210,1989) demonstrated that the 
defect is a 7-amino acid insertion that represents a tandem repeat of amino acid residues 121-127 
resulting in the normal protein having 306 amino acids rather than the normal 299. Schaefer et al. 
(J. Clin. Invest. 78: 1206-1219,1986) described a unique American black kindred with premature 
cardiovascular disease, tuberoeruptive xanthomas, and type III HLP associated with familial 
apolipoprotein E deficiency. Four homozygotes had marked increases in cholesterol-rich, very low 
density lipoproteins and intermediate density lipoproteins (IDL). Homozygotes had only trace 
amounts of plasma apoE, and accumulations of apoB-48 (107730) and apoA-4 (107690) in 
VLDL, IDL, and low density lipoproteins. Obligate heterozygotes generally had normal plasma 
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lipids and mean plasma apoE concentrations that were 42% of normal. The findings indicated 
that apoE is essential for the normal catabolism of triglyceride-rich lipoprotein constituents. It had 
been shown that cultured peripheral blood monocytes synthesized low amounts of 2 aberrant 
forms of apoE mRNA but produced no immunoprecipitable forms of apoE. The expression 
studies were done comparing the normal and abnormal APOE genes transfected into mouse cells 
in combination with the mouse metallothionein I promoter. Bersot et al. (J. Clin. Invest. 72: 1024- 
1033,1983) studied atypical dysbetalipoproteinemia characterized by severe hypercholesterolemia 
and hypertriglyceridemia, xanthomatosis, premature vascular disease, the apoE3/3 phenotype 
(rather than the classic E2/2 phenotype), and a preponderance of beta-VLDL. They showed that 
the beta-VLDL from these subjects stimulated cholesteryl ester accumulation in mouse peritoneal 
macrophages. They suggested that the accelerated vascular disease results from this uptake by 
macrophages which are converted into the foam cells of atherosclerotic lesions. Smit et al. (Clin. 
Genet. 32: 335-341,1987) described 3 out of 41 Dutch dysbetalipoproteinemic patients who were 
apparent E3/E2 heterozygotes rather than the usual E2/E2 homozygotes. All 3 genetically 
unrelated patients showed an uncommon E2 allele that contained only 1 cysteine residue. The 
uncommon allele cosegregated with familial dysbetalipoproteinemia which in these families 
seemed to behave as a dominant. Smit et al. (1990) showed that these 3 unrelated patients had 
E2(lysl46-to-gln). Eto et al. (Clin. Genet. 36: 183-188,1989) presented data from Japan indicating 
that both the E2 allele and the E4 allele are associated with an increased risk of ischemic heart 
disease as compared with the E3 allele. Boerwinkle and Utermann (Am. J. Hum. Genet. 42: 104- 
1 12,1988) studied the simultaneous effect of apolipoprotein E polymorphism on apolipoprotein E, 
apolipoprotein B, and cholesterol metabolism. Since both apoB and apoE bind to the LDL 
receptor and since the different isoforms show different binding affinity, these effects are not 
unexpected. Subjects with typical dysbetalipoproteinemia are homozygous for an amino acid 
substitution in apoE at residue 158 (107741.0001). Chappell (. Clin. Invest. 84: 1906-1915,1989) 
studied the binding properties of lipoproteins in 9 subjects with dysbetalipoproteinemia who were 
either homozygous or heterozygous for substitutions at atypical sites: at residue 142 in 6, at 145 
in 2, and at 146 in 1 . In 5 of 1 9 Australian men, aged 30 to 50, who were referred for coronary 
angioplasty (26%), van Bockxmeer and Mamotte (Lancet 340: 879-880,1992) observed 
homozygosity for E4. This represented a 16-fold increase compared with controls. Payne et al. 
(Lancet 340: 1350,1992), O'Malley and Illingworth (Lancet 340: 1350-1351,1992), and de Knijff 
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et al. (Lancet 340: 1350-1351,1992) expressed doubts concerning a relationship between E4 and 
atherosclerosis. Feussner et al. (Am. J. Med. Genet. 65: 149-154,1996) reported a 20-year-old 
man with a combination of type III hyperlipoproteinemia and heterozygous familial 
hypercholesterolemia (FH;143890). Multiple xanthomas were evident on the elbows, 
interphalangeal joints and interdigital webs of the hands. Lipid-lowering therapy caused 
significant decrease of cholesterol and triglycerides as well as regression of the xanthomas. Flat 
xanthomas of the interdigital webs were also described in 3 out of 4 previously reported patients 
with combination of these disorders of lipoprotein metabolism. Feussner et al. (1996) stated that : 
these xanthomas may indicate compound heterozygosity (actually double heterozygosity) for type 
III hyperlipoproteinemia and FH. 

Saunders et al. (Neurology 43: 1467-1472,1993) reported an increased frequency of the E4 
allele in a small prospective series of possible-probable AD patients presenting to the memory 
disorders clinic at Duke University, in comparison with spouse controls. Corder et al. (Science 
261 : 921-923,1993) found that the APOE*E4 allele is associated with the late-onset familial and 
sporadic forms of Alzheimer disease. In 42 families with the late-onset form of Alzheimer disease 
(AD2; 1043 10), the gene had been mapped to the same region of chromosome 19 as the APOE 
gene. Corder et al. (1993) found that the risk for AD increased from 20 to 90% and mean age of 
onset decreased from 84 to 68 years with increasing number of APOE*E4 alleles. Homozygosity 
for APOE*E4 was virtually sufficient to cause AD by age 80. Lannfelt et al. (Alzheimer Dis. 
Assoc. Disord. 9: 166-169,1995) compared allelic frequency of apolipoprotein E4 in 13 dizygotic 
twin pairs discordant for Alzheimer disease and found the expected increased frequency of the 
epsilon-4 allele in Alzheimer compared to healthy cotwins. In a well-known American kindred 
with late-onset Alzheimer disease, descended from a couple who immigrated to the United States 
from France in the 18th century, Borgaonkar et al. (Lancet 342: 625,1993) found evidence 
confirming a dosage effect of the E4 allele of 6 affected individuals; 4 E4/E4 homozygotes had 
onset in their 60s, whereas 2 E4/E3 heterozygotes had onset at ages 77 and 78, respectively. 
Apolipoprotein E is found in senile plaques, congophilic angiopathy, and neurofibrillary tangles of 
Alzheimer disease. Strittmatter et al. (Proc. Nat. Acad. Sci. 90: 1977-1981,1993) compared the 
binding of synthetic amyloid beta peptide to purified APOE4 and APOE3, the most common 
isoforms. Both isoforms in oxidized form bound the amyloid beta peptide; however, binding to 
. APOE4 was observed in minutes, whereas binding to APOE3 required hours. Strittmatter et aL 
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(1993) concluded that binding of amyloid beta peptide by oxidized apoE may determine their 
sequestration and that isoform-specific differences in apoE binding or oxidation may be involved 
in the pathogenesis of the lesions of Alzheimer disease. In a study of 91 patients with sporadic 
Alzheimer disease and 74 controls, Poirier et al. (Lancet 342: 697-699,1993) found a significant 
association between E4 and sporadic AD. The association was more pronounced in women. Scott 
(1993) pointed to the need for caution in the application of knowledge gained through screening 
of E4 in relation to this very common disorder. In a case-control study of 338 centenarians 
compared with adults aged 20 to 70 years of age, Schachter et al. (Lancet 342: 696,1994) found 
that the E4 allele of apoE, which promotes premature atherosclerosis, was significantly less 
frequent in centenarians than in controls (p = less than 0.001), while the frequency of the E2 
allele, associated previously with types III and IV hyperlipidemia, was significantly increased* (p = 
less than 0.01). Talbot et al (Lancet 343: 1432-1433,1994) presented data suggesting that the E2 
allele may confer protection against Alzheimer disease and that its effect is not simply the absence 
of an E4 allele. Corder et al. (Nature Genet. 7: 180-184,1994) presented data demonstrating a 
protective effect of the E2 allele, in addition to the dosage effect of the E4 allele in sporadic AD. 
Although a substantial proportion (65%) of AD is attributable to the presence of E4 alleles, risk of 
AD is lowest in subjects with the E2/E3 genotype, with an additional 23% of AD attributable to 
the absence of an E2 allele. The opposite actions of the E2 and E4 alleles were interpreted by 
Corder et aL (1994) to provide further support for the direct involvement of APOE in the 
pathogenesis of AD. Sanan et al. (J. Clin. Invest. 94: 860-869,1994) demonstrated that the E4 
isoform binds to the beta amyloid (A-beta) peptide more rapidly than the E3 isoform. Soluble 
SDS-stable complexes of E3 or E4, formed by coincubation with the A-beta peptide, precipitated 
after several days of incubation at 37 degrees C, with E4 complexes precipitating more rapidly 
than E3 complexes. 

Hyman et al. (Arch. Neurol. 53: 215,1996) demonstrated homozygosity for the E4 
genotype in an 86-year-old man with no history of neurologic disease and whose autopsy did not 
reveal any neurofibrillary tangles and only rare mature senile plaques. This suggested to the 
authors that inheritance of apoE4 does not necessarily result in the development of dementia or 
Alzheimer disease. Myers et al. (Neurology 46: 673-677,1996) examined the association of 
apolipoprotein E4 with Alzheimer disease and other dementias in 1,030 elderly individuals in the 
Framingham Study cohort. They found an increased risk for Alzheimer disease as well as other 
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dementias in patients who were homozygous or heterozygous for E4. However they pointed out 
that most apoE4 carriers do not develop dementia and about one-half of Alzheimer disease is not 
associated with apoE4. Kawamata et al. (J. Neurol. Neurosurg. Psychiat. 57: 1414-1416,1994) 
examined the E4 frequency in 40 patients with late-onset sporadic Alzheimer disease, 13 patients 
with early-onset sporadic Alzheimer disease, 19 patients with vascular dementia, and 49 
nondemented control subjects. In the late-onset sporadic Alzheimer group, the allele frequency 
was 0.25, considerably higher than the frequency in controls, 0.09. In contrast, there was no 
increased frequency in early-onset sporadic Alzheimer disease or in patients with vascular 
dementia. Olichney et al. (Neurology 47: 190-196,1996) found that the apolipoprotein E4 allele is 
strongly associated with increased neuritic plaques but not neocortical or fibrillary tangles in both 
Alzheimer disease and the Lewy body variant. Greenberg et al. (Ann. Neurol. 38: 254-259,1995) 
found that the presence of apolipoprotein E4 increased the odds ratio for moderate or severe 
cerebral amyloid angiopathy significantly, even after controlling for the presence of Alzheimer 
disease. In a postmortem study, Greenberg et al. (Neurology 50: 961-965,1998) found an 
association between apolipoprotein E2 and vasculopathy in cerebral amyloid angiopathy. Of 75 
brains with complete amyloid replacement of vessel walls, only 23 had accompanying signs of 
hemorrhage in cracks of the vessel wall. The frequency of apolipoprotein E2 was significantly 
higher in the group with vasculopathy. The authors suggested that apolipoprotein E2 and E4 might 
promote hemorrhage through separate mechanisms: E4 by enhancing amyloid deposition and E2 
by promoting rupture. O'Donnell et al. (New Eng. J. Med. 342: 240-245,2000) identified a 
specific apolipoprotein E genotype as a risk factor for early recurrence of cerebral amyloid 
angiopathy: carriers of the E2 (107741.0001) or E4 (107741.0016) allele had an increased risk for 
early recurrence compared to individuals with the E3/E3 (107741 .001 5) genotype. Kawamata et 
al. (1994) speculated that the lower magnitude of the raised frequency of E4 in the Japanese group 
compared to that of North American families may be due to a lower E4 frequency in the normal 
Japanese population and lower morbidity from Alzheimer disease in Japan. Nalbantoglu et al. 
(Ann. Neurol. 36: 889-895, 1994) performed apolipoprotein analysis on 1 13 postmortem cases of 
sporadic Alzheimer disease and 77 control brains in Montreal. In this population, the odds ratio 
associating E4 with Alzheimer disease was 15.5 and the population attributable risk was 0.53. 
Yoshizawa et al. (Ann. Neurol. 36: 656-659,1994) examined the apolipoprotein genotypes in 83 
Japanese patients with Alzheimer disease. They found a significant increase in apoE4 frequency in 
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late-onset sporadic Alzheimer disease and a mild increase of apoE4 frequency in late- and early- 
onset familial Alzheimer disease. In contrast, they found no association between apoE4 and early- 
onset sporadic Alzheimer disease. Lucotte et al. (Ann. Neurol. 36: 681-682,1994) examined the 
apoE4 frequency in 132 French patients with onset of Alzheimer disease after 60 years of age. 
They found that homozygosity for the E4 allele was associated with a younger age of disease 
occurrence than was heterozygosity or absence of the E4 allele. Osuntokun et al. (Ann. Neurol. 
38: 463-465,1995) found no association between E4 and Alzheimer disease in elderly Nigerians, 
in contrast to the strong association reported in their previous study of African Americans in 
Indianapolis. Levy-Lahad et al. (Ann. Neurol. 38: 678-680,1995) found that the epsilon 4 allele 
did not affect the age of onset in either Alzheimer disease type 4 present in Volga Germans 
(600753) or Alzheimer disease type 3 (10431 1). This suggested to them that some forms of early 
onset familial Alzheimer disease are not influenced by the apolipoprotein E system. Bennett et al. 
(Am. J. Med. Genet. 60: 1-6,1995) examined the APOE genotype in family history-positive and 
family history-negative cases of Alzheimer disease and found a distortion of the APOE allele 
frequencies similar to those with previous studies. However, they also examined the allele 
distribution of at-risk sibs and found an excess of the E4 allele which did not differ from that of 
affected sibs. In these families, they found no evidence for linkage between the APOE4 locus and 
Alzheimer disease. They concluded that the APOE locus is neither necessary nor sufficient to 
cause Alzheimer disease and speculated that it may modify the preclinical progression, and 
therefore the age of onset, in people otherwise predisposed to develop Alzheimer disease. Head 
injury is an epidemiologic risk factor for Alzheimer disease and deposition of A-beta occurs in 
approximately one-third of individuals dying after severe headinjury. Nicoll et al. (Nature Med. 1 : 
135-137,1995) found that the frequency of APOE4 in individuals with A-beta deposition 
following head injury (0.52) was higher than in most studies of Alzheimer disease, while in those 
head-injured individuals without A-beta deposition, the APOE4 frequency (0.16) was similar to 
controls without Alzheimer disease (P = less than 0.00001). Thus, environmental and genetic risk 
factors for Alzheimer disease may act additively. In a prospective study of 69 patients with severe 
blunt trauma to the head, Friedman et al. (Neurology 52: 244-248,1999) found an odds ratio of 
5.69 for more than 7 days ofunconsciousness and 13.93 for a suboptimal neurologic outcome at 6 
months for individuals with an APOE4 allele compared to those without that allele. In a review of 
apolipoprotein E and Alzheimer disease, Strittmatter and Roses (Proc. Nat. Acad. Sci. 90: 1977- 
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1981,1995) pointed out that isoform-specific differences have been identified in the binding of 
apoE to the microtubule-associated protein tau (157140), which forms the paired helical filament 
and neurofibrillary tangles, and to amyloid beta peptide (104760), a major component of the 
neuritic plaque. Identification of apoE in the cytoplasm of human neurons and isoform-specific 
binding of apoE to the microtubule-associated protein tau and MAP-2 (157130) make it possible 
that apoE may affect microtubule function in the Alzheimer brain. Blennow et al (Neuroreport 5: 
2534-2536,1994) demonstrated a significant reduction of CSF apolipoprotein E in Alzheimer 
disease compared to that of controls. They suggested that the increased reutilization of 
apolipoprotein E lipid complexes in the brain in Alzheimer disease may explain the low CSF 
concentration. 

The observation that the APOE4 allele is neither necessary nor sufficient for the 
expression of AD emphasizes the significance of other environmental or genetic factors that, 
either in conjunction with APOE4 or alone, increase the risk of AD. Kamboh et al. (Nature Genet. 
, 10: 486-488,1995) noted that among the candidate genes that might affect the risk for Alzheimer 
disease is alpha- 1-antichymotrypsin (AACT; 107280) because, like APOE protein, AACT binds 
to beta-amyloid peptide with high affinity in the filamentous deposits found in the AD brain. 
Additionally, it serves as a strong stimulatory factor in the polymerization of beta-amyloid peptide 
into amyloid filaments. Kamboh et al. (Am. J. Hum. Genet. 58: 574-584,1995) demonstrated that 
a common polymorphism in the signal peptide of AACT (107280.0005) confers a significant risk 
for AD and that the APOE4 gene dosage effect associated with AD risk is significantly modified 
by the AACT polymorphism. They identified the combination of the AACT 'AA' genotype with 
the APOE4/4 genotype as a potential susceptibility marker for AD, as its frequency was 1/17 in 
the AD group compared to 1/3 13 in the general population controls. It is noteworthy that one form 
of Alzheimer disease (designated Alzheimer type 3, 10431 1), like AACT, maps to 14q; however, 
AACT and AD3 are located at somewhat different sites on 14q. Tang et al. (1996) compared 
relative risks by APOE genotypes in a collection of cases and controls from 3 ethnic groups in a 
New York community. The relative risk for Alzheimer disease associated with APOE4 
homozygosity was increased in all ethnic groups: African American RR = 3.0; Caucasian RR = 
7.3; and Hispanic RR = 2.5 (compared with the RR with APOE3 homozygosity). The risk was 
also increased for APOE4 heterozygous Caucasians and Hispanics, but not for African Americans. 
The age distribution of the proportion of Caucasian and Hispanics without AD was consistently 
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lower for APOE4 homozygous and APOE4 heterozygous individuals than for those with other 
APOE genotypes. In African Americans this relationship was observed only in APOE4 
homozygotes. Differences in risk among APOE4 heterozygous African Americans suggested to 
the authors that other genetic or environmental factors may modify the effect of APOE4 in some 
populations. In a study of 85 Scottish persons with early onset Alzheimer disease, St Clair et al. (J. 
Med. Genet. 32: 642-644,1995) found highly significant enrichment for both homozygous and 
heterozygous APOE epsilon-4 allele carriers in both familial and sporadic cases with a pattern 
closely resembling that in late onset AD. As reviewed earlier, the APOE4 allele is associated with 
sporadic and late-onset familial Alzheimer disease. Gene dose has an effect on risk of developing 
AD, age of onset, accumulation of senile plaques in the brain, and reduction of choline 
acetyltransferase (1 18490) in the hippocampus of AD patients. Poirier et al. (Proc. Nat. Acad. Sci. 
92: 12260-12264,1995) examined the effect of APOE4 allele copy number on pre- and 
postsynaptic markers of cholinergic activity. APOE4 allele copy number showed an inverse 
relationship with residual brain CHAT activity and nicotinic receptor binding sites in both the 
hippocampal formation and the temporal cortex of AD subjects. AD subjects lacking the APOE4 
allele showed CHAT activities close to or within the age-matched normal control range. Poirier et 
al. (1995) then assessed the effect of the APOE4 allele on cholinomimetic drug responsiveness in 
40 AD patients who completed a double-blind, 30-week clinical trial of the cholinesterase 
inhibitor tacrine. Results showed that more than 80% of APOE4-negative AD patients showed 
marked improvement after 30 weeks, whereas 60% of APOE4 carriers had poor responses. 
Polvikoski et al. (New Eng. J. Med. 333: 1242-1247,1995) reported on an autopsy study involving 
neuropathologic analysis and DNA analysis of frozen blood specimens performed in 92 of 271 
persons who were at least 85 years of age, who had been living in Vantaa, Finland, on April 1, 
1991, and who had died between that time and the end of 1993. All subjects had been tested for 
dementia. Apolipoprotein E genotyping was done with a solid-phase minisequencing technique. 
The percentage of cortex occupied by methenamine silver-stained plaques was used as an estimate 
of the extent of beta-amyloid protein deposition. They found that the APOE4 allele was 
significantly associated with Alzheimer disease. Even in elderly subjects without dementia, the 
apolipoprotein E4 genotype was related to the degree of deposition of beta-amyloid protein in the 
cerebral cortex. Reiman et al. (New Eng. J. Med. 334: 752-758,1996) found that in late middle 
age, cognitively normal subjects who were homozygous for the APOE4 allele had reduced glucose 
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metabolism in the same regions of the brain as in patients with probable Alzheimer disease. These 
findings provided preclinical evidence that the presence of the APOE4 allele is a risk factor for 
Alzheimer disease. Positron-emission tomography (PET) was used in these studies; Reiman et al. 
(1996) suggested that PET may offer a relatively rapid way of testing treatments to prevent 
Alzheimer disease in the future. In late-onset familial AD, women have a significantly higher risk 
of developing the disease than do men. Studying 58 late-onset familial AD kindreds, Payami et al. 
(Am. J. Hum. Genet. 58: 803-81 1,1996) detected a significant gender difference for the APOE4 
heterozygous genotype. In women, APOE4 heterozygotes had higher risk than those 
withoutAPOE4; there was no significant difference between APOE4 heterozygotes and APOE4 
homozygotes. In men, APOE4 heterozygotes had lower risk than APOE4 homozygotes; there was 
no significant difference between APOE4 heterozygotes and those without APOE4. A direct 
comparison of APOE4 heterozygous men and women revealed a significant 2-fold increased risk 
in women. These results were corroborated in studies of 1 5 autopsy-confirmed AD kindreds from 
the National Cell Repository at Indiana University Alzheimer Disease Center. Mahley (Science 
240: 622-630, 1988) provided a review documenting the expanding role of apoE as a cholesterol 
transport protein in cell biology. The pronounced production and accumulation of apoE in 
response to peripheral nerve injury and during the regenerative process indicates, for example, that 
apoE plays a prominent role in the redistribution of cholesterol to the neurites for membrane 
biosynthesis during axon elongation and to the Schwann cells for myelin formation. Poirier 
(Trends Neurol. Sci. 17: 525-530, 1994) reviewed the coordinated expression of apoE and its 
receptor, the apoE/apoB LDL receptor (143890), in the regulation of transport of cholesterol and 
phospholipids during the early and intermediate phases of reinnervation, both in the peripheral and 
in the central nervous system. He proposed that the linkage of the E4 allele to Alzheimer disease 
(104300) may represent dysfunction of the lipid transport system associated with compensatory 
sprouting and synaptic remodeling central to the Alzheimer disease process. Tomimoto et al. 
(Acta Neuropath. 90: 608-614,1995) found only 3 cases with focal accumulation of apolipoprotein 
E in dystrophic axons and accompanying macrophages in 9 cases of cerebral vascular disease and 
4 control subjects. The results suggested to the authors that apolipoprotein E may have a role in 
recycling cholesterol in other membrane components in the brain, but that this phenomenon is 
restricted to the periphery of infarctions and may be less prominent than in the peripheral nervous 
system. Egensperger et al. (Biochem. Biophys. Res. Commun. 224: 484-486,1996) determined the 
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apoE allele frequencies in 35 subjects with neuropathologically confirmed Lewy body 
parkinsonism with and without concomitant Alzheimer lesions, 27 patients with AD, and 54 
controls. They concluded that the apoE4 allele does not function as a risk factor which influences 
the development of AD lesions in PD. In aggregate, the association studies on apoE in Alzheimer 
disease suggest epsilon-4 accelerates the neurodegenerative process in Alzheimer disease. 
However, in 3 independent studies, Kurz et al. (Neurology 47: 440-443,1996), Growdon et al. 
(Neurology 47: 444-448,1996), and Asada et al. (Neurology 47: 603 onlyl996) found no 
differences in the clinical rate of decline of newly diagnosed Alzheimer disease patients with or 
without the epsilon-4 allele. Bickeboller et al. (Am. J. Hum. Genet. 60: 439-446,1997) confirmed 
the increased risk for AD associated with the APOE4 allele in 417 patients compared with 1,030 
control subjects. When compared to the APOE3 allele, the authors demonstrated an increased risk 
associated with the APOE4 allele (odds ratio - 2.7) and a protective effect of the APOE2 allele 
(odds ratio = 0.5). An effect of E4 allele dosage on susceptibility was confirmed: the odds ratio of 
E4/E4 versus E3/E3 - 1 1 .2; odds ratio of E3/E4 versus E3/E3 = 2.2. In E3/E4 individuals, sex- 
specific lifetime risk estimates by age 85 years (i.e., sex-specific penetrances by age 85 years) 
were 0.14 for men and 0.17 for women. Houlden et al. (Am. J. Med. Genet. 81:1 17-121,1998) 
found that the APOE genotype is only a risk factor for early-onset AD families with no lesion 
detectable in the presenilin or APP gene. Meyer et al. (Nature Genet. 19: 321-322,1998) 
presented data on an elderly population which suggested that apoE genotype influences the age- 
specific risk of Alzheimer disease but that, regardless of apoE genotype, more than half of the 
population will not develop AD by age 100. ApoE genotype did not appear to influence whether 
subjects will develop AD, but the study did confirm that the apoE4 alleles influence when 
susceptible individuals will develop AD. The findings could be explained by a gene or genes 
independent of apoE that condition vulnerability. Wiebusch et al. (Hum. Genet. 104: 158- 
163,1999) conducted a case-control study of 135 pathologically confirmed AD cases and 70 non- 
AD controls (age of death greater than or equal to 60 years) in whom they genotyped for APOE 
epsilon-4 and BCHE-K (177400.0005). The allelic frequency of BCHE-K was 0.13 in controls 
and 0.23 in cases, giving a carrier odds ratio of 2.1 (95% confidence interval (CI) 1.1-4.1) for 
BCHE-K in confirmed AD. In an older subsample of 27 controls and 89 AD cases with ages of 
death greater than or equal to 75 years, the carrier odds ratio increased to 4.5 (95% CI 1.4-15) for 
BCHE-K. The BCHE-K association with AD became even more prominent in carriers of APOE 
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epsilon-4. Only 3 of 19 controls compared with 39 of 81 cases carried both, giving an odds ratio 
of 5.0 (95% CI 1 3-19) for BCHE-K carriers within APOE epsilon-4 carriers. The authors 
concluded that the BCHE-K polymorphism is a susceptibility factor for AD and enhances the 
AD risk from APOE epsilon-4 in an age-dependent manner. 

Saunders et al. (Lancet 342: 710-71 1,1993) found no association of E4 with other 
amyloid-forming diseases, i.e., Creutzfeldt- Jakob disease (CJD; 123400), familial amyloidotic 
polyneuropathy, and Down syndrome (190685). On the other hand, Amouyel et al. (Lancet 344: 
1315-1318,1994) concluded that E4 is a major susceptibility factor for CJD. They found a relative 
risk of CJD between subjects with at least one E4 allele and subjects with none to range between 
L8 and 4.2, depending on the control group used. A variation in disease duration was also noted, 
depending on apoE genotype, with an increase in duration of illness in E2 allele carriers. Frisoni 
et al. (Stroke 25: 1703,1994) assessed the apoE allele frequency in 51 elderly control subjects, 23 
subjects with vascular dementia, and 93 patients with Alzheimer disease. There was increased 
frequency of the E4 allele both in Alzheimer disease and in vascular dementia with respect to both 
elderly and young control subjects. There was no difference in the proportion of E2, E3, and E4 
frequency in Alzheimer disease and vascular dementia patients. Slooter et al. (Lancet 348: 334 
only, 1996) compared E4 allele frequency between 1 85 patients with Alzheimer disease and those 
with other types of dementia. The authors found little predictive value in distinguishing 
Alzheimer patients from those with other forms of dementia using APOE genotyping. In contrast, 
Mahieux et al. (Stroke 25: 1703-1704,1994) found an increase of E4 in Alzheimer disease, but not 
in vascular dementia. They speculated that the difference between their results and those of 
Frisoni et al. (1994) may be attributable to the small size of the groups or to the different mean 
ages of the populations that they studied. McCarron et al. (Neurology 53: 1308-131 1,1999) 
performed a metaanalysis that demonstrated a significantly higher frequency of E4 carriers in 
individuals with ischemic cerebrovascular disease than in control subjects (odds ratio, 1.73). , 
Myers et al. (1996) examined the association of apolipoprotein E4 with Alzheimer disease and 
other dementias in 1,030 elderly individuals in the Framingham Study cohort. They found an 
increased risk for Alzheimer disease as well as other dementias in patients who were homozygous 
or heterozygous for E4. However they pointed out that most apoE4 carriers do not develop 
dementia and about one-half of Alzheimer disease is not associated with apoE4. Blesa et al. (Ann. 
Neurol. 39: 548-551,1996) found an apoE epsilon-4 frequency of 0.315 in patients with age- 
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related memory decline without dementia, similar to the 0.293 allele frequency found in an 
Alzheimer disease group. This contrasted to the frequency of 0.057 found in their control group. 
Payami et al. (Am. J. Hum. Genet. 60: 948-956,1997) reported the results of a prospective case- 
control study that enlisted 1 14 Caucasian subjects who were physically healthy and cognitively 
intact at age 75 years and who were followed, for an average of 4 years, with neurologic, 
psychometric, and neuroimaging examinations. Excellent health at entry did not protect against 
cognitive decline. Incidence of cognitive decline rose sharply with age. E4 and a family history of 
dementia (independent of E4) were associated with an earlier age at onset of dementia. Subjects 
who had E4 or a family history of dementia had a 9-fold-higher age-specific risk for dementia than 
did those who had neither. From these observations, Payami et al. (1997) suggested that the rate of 
cognitive decline increases with age and that APOE and other familial/genetic factors influence 
the onset age throughout life. In a study of 79 patients with Parkinson disease, 22 of whom were 
demented, Marder et al. (Neurology 44: 1330-133 1,1994) found that the E4 allele frequency was 
0.13 in patients without dementia and 0.068 in those with dementia as opposed to a control value 
of 0.102. The authors concluded that the biologic basis for dementia in Parkinson disease differs 
from that of Alzheimer disease. Tabaton et al. (Neurology 45: 1764-1765,1995) found that, 
although apolipoprotein E immunoreactivity was found to be associated with neurofibrillary 
tangles in an autopsy study of 12 patients with progressive supranuclear palsy (601 104), the 
apolipoprotein E allele frequency was similar to that of age-matched controls. Fairer et al. (Exp. 
Neurol. 136: 162-170,1995) demonstrated that the number of epsilon-4 alleles was inversely 
related to the age at onset of Pick disease (172700). Their results suggested that epsilon-4 may be 
a susceptibility factor for dementia and not specifically for AD. Mui et al. (Ann. Neurol. 38: 460- 
463,1995) found no association between apolipoprotein E4 and the incidence or the age of onset 
of sporadic of autosomal dominant amyotrophic lateral sclerosis (105400). Garlepp et al. (Ann. 
Neurol. 38: 957-959,1995) found an increased frequency of the epsilon 4 allele in patients with 
inclusion body myositis (147421) compared with that in patients with other inflammatory muscle 
diseases or that in the general population. In a study of apoE genotypes in schizophrenic patients 
coming to autopsy, Harrington et al. (Neurosci. Lett. 202: 101-104, 1995) found that 
schizophrenia is associated with an increased E4 allele frequency. The E4 allele frequency in 
schizophrenia was indistinguishable from that found in either Alzheimer disease or Lewy body 
dementia (127750). From the age range at autopsy (from 19 to 95 years), they determined that the 
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epsilon-4 frequency was not associated with increased age. Betard et aL (Neuroreport 5: 1893- 
1896,1994) analyzed allele frequencies of apoE in 166 autopsied French-Canadian patients with 
dementia. The E4 frequency was highest in Lewy body dementia (0.472); presenile Alzheimer 
disease (0.405); senile Alzheimer disease (0.364); and Alzheimer disease with cerebrovascular 
disease (0.513). In contrast, the E4 allele frequency was 0.079 in autopsied cases of individuals 
with vascular dementia but no changes of Alzheimer disease. Subjects with vascular dementia 
demonstrated an increased relative E2 allele frequency of 0.21 1 compared to 0.144 in elderly 
controls. In contradistinction to the findings of Betard et al. (1994), Lippa et al. (Neurology 45: 
97-103,1995) found much lower frequency of E4, 0.22, when they were careful to exclude Lewy 
body patients that had concurrent Alzheimer disease by the Cerat criterion. They did, however, 
find that a neuritic degeneration in CA2-3 was slightly greater in those Lewy body disease patients 
with the apoE4 allele than those with the E3/3 genotype. Hyman et al. (Proc. Nat. Acad. Sci. 92: 
3586-3590,1995) found that senile plaques in the Alzheimer disease of Down syndrome were 
abnormally large, whereas those of APOE4-related Alzheimer disease were unusually numerous. 
The findings suggested that the pathology in Down syndrome is due to increased amyloid 
production and deposition, whereas that in APOE4, disease is related to an increased probability 
of senile plaque initiation. Royston et al. (Neuroreport 5: 2583-2585,1994) assessed the apoE 
genotype in elderly Down syndrome patients and found that the epsilon-2 variant was associated 
both with increased longevity and a significantly decreased frequency of Alzheimer-type 
dementia. They noted that none of their elderly Down patients was homozygous for the epsilon-4 
allele. In a case-control study of apoE genotypes in Alzheimer disease associated with Down 
syndrome, van Gool et al. (Ann. Neurol. 38: 225-230,1995) showed that the frequencies of apoE 
type 2, 3, or 4 were not significantly different in Down syndrome cases with Alzheimer disease 
compared with aged-matched Down syndrome controls. The apoE 4 frequency in Down syndrome 
cases with Alzheimer disease was significantly lower than in any other Alzheimer disease 
populations studied thus far, suggesting that apoE4 does not significantly affect the pathogenesis 
of Alzheimer disease in Down syndrome patients. Kehoe et al. (J. Med. Genet. 36: 108- 
1 1 1,1999) showed that the APOE epsilon-2/epsilon-3 genotype is associated with significantly 
earlier age of onset of Huntington disease (143100) in males than in females. This sex difference 
was not apparent for any other APOE genotypes. 
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Olaisen et al. (Hum. Genet. 62: 233-236,1982) found linkage of C3 (120700) and apoE 
with a lod score of 3.00 in males at a recombination fraction of 13%. Since the C3 locus is on 
chromosome 19, apoE can be assigned to that chromosome also. The authors stated that 
preliminary evidence suggested that the apoE locus is close to the secretor locus (182100). Berg et 
al. (Cytogenet. Cell Genet. 37: 417,1984) studied apoE-C3 linkage with a C3 restriction fragment 
length polymorphism. Low positive lod scores were found when segregation was from a male 
(highest score at recombination fraction 0.17). Using DNA probes, Das et al. (J. Biol. Chem. 260: 
6240-6247,1985) mapped the apoE gene to chromosome 19 by Southern blot analysis of DNA 
from human-rodent somatic cell hybrids. Humphries et al. (Clin. Genet. 26: 389-396,1984) used a 
common TaqI RFLP near the APOC2 gene to demonstrate close linkage to APOE in 7 families 
segregating for APOE protein variants. No recombination was observed in 20 opportunities. 
Apparent linkage disequilibrium was observed. On the other hand, Houlston et al. (Hum. Genet. 
83: 364-368,1989), using a robust PCR-based method for apoE genotyping, found no strong 
linkage disequilibrium between the APOE and APOC2 loci. Gedde-Dahl et al. (Hum. Genet. 67: 
178-182,1984) found linkage between Se and APOE with a peak lod score of 3.3 at recombination 
fraction of 0.08 in males and 1 .36 at 0.22 in females, and linkage between APOE and Lu with a 
lod score 4.52 at zero recombination (sexes combined). The C3-APOE linkage gave lod score 
4.00 at theta 0.18 in males and 0.04 at theta 0.45 in females. Triply heterozygous families 
confirmed that APOE is on the Se side and on the Lu side of C3. Lusis et al. (Proc. Nat. Acad. Sci. 
83: 3929-3933,1986) used a reciprocal whole arm translocation between the long arm of 19 and 
the short arm of chromosome 1 to map APOC1, APOC2, APOE and GPI to the long arm and 
LDLR, C3 and PEPD to the short arm. Furthermore, they isolated a single lambda phage that 
carried both APOC1 and APOE separated by about 6 kb of genomic DNA. Since family studies 
indicate close linkage of APOE and APOC2, the 3 must be in a cluster on 19q. 
Because apolipoprotein E is a ligand for receptors that clear remnants of chylomicrons and very 
low density lipoproteins, lack of apoE would be expected to cause accumulation in plasma of 
cholesterol-rich remnants whose prolonged circulation should be atherogenic. Zhang et al. 
(Science 258: 468-471,1992) demonstrated that this was indeed the case: apoE-deficient mice 
generated by gene targeting (Piedrahita et al., Proc. Nat. Acad. Sci. 89:4471-4475, 1992) had 5 
times normal plasma cholesterol and developed foam cell-rich depositions in their proximal aortas 
by age 3 months. These spontaneous lesions progressed and caused severe occlusion of the 
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coronary artery ostium by 8 months. Plump et al. (Cell 71 :343-353,1992) independently found the 
same in apoE-deficient mice created by homologous recombination in ES cells. The findings in 
the mouse model are comparable to those in 3 human kindreds with inherited apoE deficiency 
(Ghiselli et ah, Science 214: 1239-1241, 1981; Mabuchi et al, Metabolism 38: 115-1 19,1989; 
Kurosaka et al., Atherosclerosis 88: 15-20, 1991). Commenting on the articles of Plump et al. 
(1992) and Zhang et al. (1992), Brown and Goldstein (Cell 71 : 187-188,1992) pointed out that 
molecular genetics has given us the opportunity to satisfy Koch's postulates for multifactorial 
metabolic diseases. Further use of the apoE gene-targeted mice was made by Linton et al. 
(Science 267: 1034-1037,1995), who showed that the severe hyperlipidemia and atherosclerosis in 
these mice could be prevented by bone marrow transplantation. Although the majority of apoE in 
plasma is of hepatic origin, the protein is synthesized by a variety of cell types, including 
macrophages. Because macrophages derive from hematopoietic cells, bone marrow 
transplantation seemed a possible therapeutic approach. ApoE-deficient mice given transplants of 
normal bone marrow showed apoE in the serum and a normalization of serum cholesterol levels. 
Furthermore, they showed virtually complete protection from diet-induced atherosclerosis. To 
unravel the metabolic relationship between apoE and apoCl in vivo, van Ree et al. (Hum. Molec. 
Genet. 4: 1403-1409,1995) generated mice deficient in both apolipoproteins. This enabled 
subsequent production of transgenic mice with variable ratios of normal and mutant apoE and 
apoCl on a null background. They found that double inactivation of the ApoE and ApoCl 
(107710) loci in mice, as well as single inactivations at either one of these loci, also affected the 
levels of RNA expression of other members of the Apoe-cl-c2 cluster. Homozygous Apoe-cl 
knockout mice were hypercholesterolemic and, with serum cholesterol levels more than 4 times 
the control value, resembled mice solely deficient in apoE. 

Kashyap et al. (J. Clin. Invest. 96: 1612-1620,1995) noted that apolipoprotein E-deficient 
mice, generated using homologous recombination for targeted gene disruption in embryonic stem 
cells, developed marked hyperlipidemia as well as atherosclerosis. Kashyap et al. (1995) found 
that intravenous infusion of a recombinant adenovirus containing the human APOE gene resulted 
in normalization of the lipid and lipoprotein profile with markedly decreased total cholesterol, 
VLDL, IDL, and LDL, as well as increased HDL. A marked reduction in the extent of aortic 
atherosclerosis was observed after one month. Plump et al. (1992) and Zhang et al. (1992) created 
apoE-deficient mice by gene targeting in embryonic stem cells. These mice displayed severe 
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hypercholesterolemia even on a low-fat, low cholesterol diet. A key regulator of cholesterol-rich 
lipoprotein metabolism, apoE, is synthesized by numerous extrahepatic tissues. It is synthesized, 
for example, in macrophages. To assess the contribution of macrophage-derived apoE to hepatic 
clearance of serum cholesterol, Boisvert et al. (J. Clin. Invest. 96: 1 1 18-1 124,1995) performed 
bone marrow transplantation on hypercholesterolemic apoE-deficient 'knockout 1 mice. Serum 
cholesterol levels dropped dramatically in the bone marrow-treated mice largely due to a reduction 
in VLDL cholesterol. The extent of atherosclerosis in the treated mice was also greatly reduced. 
Wildtype apoE mRNA was detected in the liver, spleen, and brain of the treated mice indicating 
that gene transfer was successfully achieved through bone marrow transplantation. Masliah et al. 
(Exp. Neurol. 136: 107-122, 1995) observed an age-dependent loss of synaptophysin- 
immunoreactive nerve terminals and microtubule-associated protein 2-immunoreactive dendrites 
in the neocortex and hippocampus of apoE-deficient (knockout) mice. They suggested that apoE : 
may play a role in maintaining the stability of the synapto-dendritic apparatus. Sullivan et al. (J. 
Biol. Chem. 272: 17972-17980,1997) found that when the mouse apolipoprotein E gene was 
replaced by the human APOE3 gene in transgenic mice, diet-induced hypercholesterolemia and 
atherosclerosis were considerably enhanced. To assess the effects of human APOE isoforms on 
deposition of amyloid-beta protein in vivo, Holtzman et al. (J. Clin. Invest. 103 : R15-R21,1999) 
bred apoE3 and apoE4 hemizygous (+/-)transgenic mice expressing APOE by astrocytes to mice 
homozygous (+/+) for a mutant amyloid precursor protein, V717F (104760.0003), transgene that 
developed age-dependent Alzheimer disease neuropathology. All mice had an apoE null (-/-) 
background. By 9 months of age, the mice heterozygous for the human V717F mutant had 
developed deposition of amyloid-beta protein, and the quantity of amyloid-beta deposits was 
significantly less than that seen in heterozygous mice expressing mouse apoE. In contrast to 
effects of mouse apoE, similar levels of human apoE3 and apoE4 markedly suppressed early 

amyloid-beta deposition at 9 months of age in the V7 1 7F heterozygous transgenic mice, even 

( 

when compared with mice lacking apoE. These findings suggested that human APOE isoforms 
decrease amyloid-beta aggregation or increase amyloid-beta clearance relative to an environment 
in which mouse apoE or no apoE is present. Raber et al. (Nature 404: 352-354,2000) tested the 
spatial memory of transgenic mice carrying human forms of amyloid precursor protein and either 
apoE3 or apoE4 and found that it was impaired in mice with apoE4 but not in those with apoE3, 
even though the levels of beta-amyloid in their brains were comparable. As no plaques were 
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detectable in APP and APP/apoE mice at 6 months of age, Raber et al. (2000) concluded that the 
differential effects of apoE isoforms on human amyloid precursor protein/amyloid beta-induced 
cognitive impairments are independent of plaque formation. Learning deficits were more 
significant in female than in male mice. These sex-dependent differences may relate to the 
increased susceptibility of women to APOE4-associated cognitive deficits. 

Corbo and Scacchi (Ann. Hum. Genet. 63: 301-310,1999) analyzed the APOE allele 
distribution in the world. They pointed out that the APOE3 allele is the most frequent in all human 
groups, especially in populations with a long-established agricultural economy such as those of 
the Mediterranean basin, where the allele frequency is 0.849-0.898. The frequency of the APOE4 
allele, the ancestral allele, remains higher in populations such as Pygmies (0.407) and Khoi San 
(0.370), aborigines of Malaysia (0.240) and Australia (0.260), Papuans (0.368), some Native 
Americans (0.280), and Lapps (0.3 10) where an economy of foraging still exists, or food supply is 
(or was until shortly before the time of the report) scarce and sporadically available. The APOE2 
frequency fluctuates with no apparent trend (0. 145-0.02) and is absent in Native Americans. 
Corbo and Scacchi (1999) suggested that the APOE4 allele, based on some functional properties, 
may be a 'thrifty* allele. The exposure of APOE4 to the environmental conditions at the time of 
the report (Western diet, longer lifespans) may have rendered it a susceptibility allele for coronary 
artery disease and Alzheimer disease. The absence of the association of APOE4 with either 
disorder in sub-Saharan Africans, and the presence of the association in African Americans, seems 
to confirm this hypothesis. 

In a large multicenter case control study of myocardial infarction using 567 cases and 678 
controls, Lambert et al. (Hum. Molec. Genet. 9: 57-61,2000) identified an increased risk of 
myocardial infarction among patients carrying the -219T allele, a promoter polymorphism. The 
odds ratio was 1 .29, with a 95% confidence interval of 1 .09 to 1 .52 and a P value of less than 
0.003. The effect of the allele was independent of the presence of other promoter polymorphisms 
or mutations including the APOE epsilon-2/epsilon-3/epsilon-4 polymorphism. Moreover, the - 
219T allele greatly decreased the APOE plasma concentrations in a dose-dependent manner (P 
less than 0.008), Lambert et al. (2000) concluded that the -219 G-to-T polymorphism of the APOE 
regulatory region is a genetic susceptibility risk factor for myocardial infarction and constitutes 
another common risk factor for both neurodegenerative and cardiovascular diseases. To 
determine the effect of APOE on deposition of amyloid-beta and Alzheimer disease pathology, 
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Holtzman et al. (Proc. Nat. Acad. Sci.97: 2892-2897,2000) compared APP(V717F) transgenic 
mice expressing mouse, human, or no APOE. A severe, plaque-associated neuritic dystrophy 
developed in the transgenic mice expressing mouse or human APOE. Although significant levels 
of amyloid-beta deposition also occurred in APP(V717F) transgenics that completely lacked 
APOE, neuritic degeneration was virtually absent. Expression of APOE3 and APOE4 in 
APP(V717F) transgenics who had knockout of APOE resulted in fibrillar amyloid-beta deposits 
and neuritic plaques by 15 months of age, and more than 10-fold more fibrillar deposits were 
observed in APOE4-expressing APP(V717F) transgenic mice. The data demonstrated a critical 
and isoform-specific role for APOE in neuritic plaque formation, a pathologic hallmark of 
Alzheimer disease. 

NOV19 

A disclosed NOV19 nucleic acid of 3839 nucleotides (also referred to as CG55906-01) 
(SEQ ID NO:57) encoding a novel S3-12-like protein is shown in Table 19A. An open reading „ 
frame was identified beginning with an ATG initiation codon at nucleotides 131-133 and ending 
with a TAG codon at nucleotides 3806-3808. Putative untranslated regions upstream from the 
initiation codon and downstream from the termination codon are underlined and the start and stop 
codons are in bold in Table 19A. 

Table 19A. NOV19 nucleotide sequence (SEQ ID NO:57) 
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nTGAGGCCAnnCCTGCAGQTGGGTGTCGGGCTGCTCAGGCTTTCAGT GGqGAgTGQGTqT 

GGGATGGGAGGGTAGGGAACCCCCATTGACGCACCT TrTCTGCCCCCTTCCAGCTTCTCA 

CGTTCTCACTA TGTCTGCTCCAGACGAAGGGAGACGGGATGCCCCCAAACCGAAGGGCAA 

GCCCCCCGCCCCCATGCAGACCCTGGGCAGCTTCTTTGGGTCCCTGCCTGGCTTCAGCTC 

TGCCCGGAACCTGGTGGCCAACGCACATAGCTCGGTCGGGGCCAAAGACCTGGTGTGTTC 

CAAGATGTCCAGGGCCAAGGATGCCGTGTCCTCCGGGGTGGCCAGCGTGGTGGACGTGGC 

TAAGGGAGTGGTCCAGGGAGGCCTGGACAGCACTCGGTCTGCACTTACGGGCACCAAGGA 

GGTGGTGTCCAGCGGGGTCACAGGGGCCATGGACATGGCTAAGGGGGCCGTCCAAGGGGG 

TCTGGACACCTCGAAGGCTGTCCTCACCGGCACCAAGGACACGGTGTCCACTGGGCTCAC 

GGGGGCAGTGAATGTGGCCAAAGGGACCGTACAGGCCGGTGTGGACACCACCAAGACTGT 

GCTGACCGGCACCAAAGACACAGTGACTACTGGGGTCATGGGGGCAGTGAACTTGGCCAA 

AGGGACTGTCCAGACTGGCGTGGAAACCTCCAAGGCTGTGCTGACCGGCACCAAAGATGC 

TGTGTCCACTGGGCTCACAGGGGCAGTGAATGTGGCCAGAGGAAGCATTCAGACCGGTGT 

GGACACCAGTAAGACTGTCCTAACAGGTACCAAGGACACCGTCTGTAGTGGGGTGACTGG 

TGCCATGAATGTGGCCAAAGGAACCATCCAGACCGGCGTGGACACCAGTAAGACTGTCCT 

AACAGGTACCAAGGACACCGTCTGTAGTGGGGTGACTGGTGCCATGAATGTGGCCAAAGG 

AAC C AT CCAGAC CGGCGTGGAC AC C AGTAAGACTGTCCT AAC AGGT ACC AAGGAC AC CGT 

CTGTAGTGGGGTGACTGGTGCCATGAATGTGGCCAAAGGAACCATCCAGACCGGCGTGGA 

CACCACCAAGACTGTCCTAACTGGCACCAAGAACACTGTCTGCAGTGGGGTGACCGGTGC 

CGTGAACTTGGCCAAAGAGGCCATCCAGGGGGGCCTGGATACCACCAAGTCTATGGTCAT 

GGGTACGAAAGACACGATGTCCACTGGGCTCACAGGGGCAGCGAATGTGGCCAAGGGGGC 

CATGCAAACTGGGCTGAACACAACCCAAAATATCGCAACAGGTACT^AAGGACACCGTCTG 

CAGTGGGGTGACTGGTGCCATGAATTTGGCCAGAGGAACCATCCAGACAGGCGTGGACAC 

CACCAAGATCGTTCTAACTGGTACCAAGGACACTGTCTGCAGTGGGGTCACCGGTGCTGC 

GAATGTGGCCAAAGGGGCCGTCCAGGGCGGCCTGGACACTACAAAGTCTGTCCTGACTGG 

CACTAAAGATGCTGTGTCCACTGGGCTCACAGGGGCTGTGAACGTGGCCAAAGGGACCGT 

CCAGACCGGCGTAGACACCACCAAGACTGTCCTAACCGGCACCAAGGACACCGTCTGCAG 

TGGGGTGACCAGTGCTGTGAACGTGGCCAAAGGGGCCGTCCAGGGGGGCCTGGACACCAC 

CAAGTCTGTGGTCATAGGTACAAAAGACACGATGTCCACTGGGCTCACGGGGGCAGCGAA 

TGTGGCCAAGGGGGCTGTCCAGACAGGTGTAGACACAGCCAAGACCGTGCTGACCGGCAC 

CAAGGACACAGTGACTACTGGGCTCGTGGGGGCAGTGAATGTCGCCAAAGGGACCGTCCA 

GACAGGCATGGAGACCACCAAAACTGTCCTAACCGGTACCAAGGACACCATCTACAGTGG 

GGTCACCAGTGCCGTGAACGTGGCCAAGGGGGCTGTGCAAACTGGGCTGAAAACGACCCA 

AAATATCGCGACAGGTACAAAGAACACCTTTGGCAGTGGGGTGACCAGTGCTGTGAATGT 

GGCCAAAGGGGCTGCCCAGACAGGTGTAGACACGGCCAAGACCGTGCTGACCGGCACCAA 

GGACACAGTCACTACTGGGCTCATGGGGGCAGTGAATGTCGCCAAAGGGACTGTCCAGAC 

CAGTGTGGACACCACCAAGACTGTCCTAACTGGTACCAAGGACACCGTCTGCAGTGGGGT 

G AC CGGTGCTGCGAATGTGGC C AAAGGGGC C ATC C AAGGGGGCC TGGAC ACTAC AAAGTC 

TGTCCTGACTGGCACTAAAGATGCTGTGTCCACTGGGCTCACAGGGGCTGTGAAGTTGGC 

CAAAGGGACTGTCCAGACCGGCATGGACACCACCAAGACTGTGTTAACTGGTACCAAGGA 

TGCTGTGTGCAGTGGGGTGACCGGTGCTGCGAATGTGGCCAAGGGGGCCGTCCAGATGGG 

TGTAGACACGGCCAAGACCGTGCTGACCGGTACCAAGGACACTGTCTGCAGTGGGGTCAC 

CGGTGCTGCGAACGTGGCCAAGGGTGCTGTGCAAACTGGGCTGAAAACGACCCAAAATAT 

CGCAACAGGTACAAAGAACACCCTTGGCAGTGGGGTGACCGGTGCTGCGAAAGTGGCCAA 

AGGGGCCGTCCAGGGGGGCCTGGACACTACAAAGTCTGTCCTGACTGGCACTAAAGATGC 

CGTGTCCACTGGGCTCACAGGGGCTGTGAACTTGGCCAAAGGGACTGTCCAGACCGGCGT 

GGACACCAGCAAGACTGTCCTGACCGGTACCAAGGACACCGTCTGCAGTGGAGTCACTGG 

TGCCGTAAATGTGGCCAAAGGGACCGTCCAGACAGGTGTGGACACAGCCAAGACGGTGCT 

GAGTGGCGCTAAGGATGCAGTGACTACTGGAGTCACGGGGGCAGTGAATGTGGCCAAAGG 

AACCGTGCAGACCGGCGTGGACGCCTCCAAGGCTGTGCTTATGGGTACCAAGGACACTGT 

CTTCAGTGGGGTTACCGGTGCCATGAGCATGGCCAAAGGGGCCGTCCAGGGGGGCCTGGA 

CACCACCAAGACAGTGCTGACCGGAACCAAAGACGCAGTGTCCGCTGGGCTCATGGGGTC 

AGGGAACGTGGCGACAGGGGCCACCCACACTGGCCTCAGCACCTTCCAGAACTGGTTACC 

TAGTACCCCCGCCACCTCCTGGGGTGGACTCACCAGTTCCAGGACCACAGCTCAGCTGGC 

TGCCTCCCAGCCTGGGCCAAAGGTGCTGTCGGCGGAACAGGGGAGCTACTTCGTTCGTTT 

AGGTGACCTGGGTCCCAGCTTCCGCCAGCGGGCATTTGAACACGCGGTGAGCCACCTGCA 

GCACGGCCAGTTCCAAGCCAGGGACACTCTGGCCCAGCTCCAGGACTGCTTCAGGCTGAT 

TGAAAAGGCCCAGCAGGCTCCAGAAGGGCAGCCACGTCTGGACCAGGGCTCAGGTGCCAG 
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TGCGGAGGACGCTGCTGTCCAGGAGAGGGTCTGCGGCCTTCTCCGGCAGCTGCACACGGC 
CTACAGTGGCCTGGTCTCCAGCCTCCAGGGCCTGCCCGCCGAGCTCCAGCAGCCAGTGGG 
GCGGGCGCGGCACAGCCTCTGTGAGCTCTATGGCATCGTGGCCTCAGCTGGCTCTGTAGA 
GGAGCTGCCCGCAGAGCGGCTGGTGCAGAGCCGCGAGGGTGTGCACCAGGCTTGGCAGGG 
GTTAGAGCAGCTGCTGGAGGGCCTACAGCACAATCCCCCGCTCAGCTGGCTGGTAGGGCC 
rTTCGCCTTGCCCGCTGGCGGGCAGTA GCTGTAGGAGCCTGCAGGCCCGGCGCGGGGTC 



The S3-12-like NOV19 disclosed in this invention maps to chromosome 19. 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 2100 of 3062 bases (68%) identical to a gb:GENBANK- 
ID:AF064748|acc:AF064748.1 mRNA from Mus musculus (Mus musculus S3-12 mRNA, 
complete cds). 



A disclosed NOV19 polypeptide (SEQ ID NO:58) encoded by SEQ ID NO:57 has 1225 
amino acid residues and is presented in Table 19B using the one-letter code. Although SignalP, 
Psort and/or hydropathy suggest that the S3-12-like NOV 19 protein may be localized at the 
cytoplasm, with a certainty of 0.4500, the protein predicted here is similar to the S3-12 family, 
some members of which are membrane localized. Therefore it is likely that this novel S3-12-like 
protein is available at the same sub-cellular localization and hence accessible to a diagnostic probe 
and for various therapeutic applications. In an alternative embodiment NOV 19 is likely to be 
localized to the microbody (peroxisome) with a certainty of 0.3000, or to the lysosome (lumen) 
with a certainty of 0.2966, or to the mitochondrial matrix space with a certainty of 0. 1 000. 



Table 19B. NOV19 protein sequence (SEQ ID NO:58) 



MSAPDEGRRDPPKPKGKPPAPMQTLGSFFGSLPGFSSARNLVANAHSSVGAKDLVCSKMS 
RAKDAVS SGVAS WDVAKG WQGGLDTTRS ALTGTKE WS SGVTGAMDMAKGAVQGGLDT 
SKAVLTGTKDTVSTGLTGAVNVAKGTVQAGVDTTKTVL^ 

QTGVETSKAVLTGTIODAVSTGLTGAVNVARGSIQTGVDTSKWLTGTKDWCSGVTGAMN 
VAKGT IQTGVDTS KTVLTGTKD TVCSGVTGAMNVAKGT IQTGVDTS KTVLTGTKDTVCSG 
VTGAMNVAKGT I QTGVDTTKTVLTGTKNTVC S GVTGAVNLAKE AI QGGLDTTKSMVMGTK 
DTMSTGLTGAANVAKGAMQTGLNTTQNIATGTKDTVCSGVTGAMNLARGTIQTGVDTTKI 
VLTGTKDTVCSGVTGAANVAKGAVQGGLDTTKSVLTGTKDAVSTGLTGAVNVAKGTVQTG 
VDTTKTVLTGTKDTVCSGVTSAVNVAKGAVQGGLDTTKSVVIGTKDTMSTGLTGAANVAK 
GAVQTGVDTAKTVLTGTKDTVTTGLVGAVOT 

AVWAKGAVQTGLKTTQNIATGTKNTFGSGVTSAVOTAKGAAQTGVDTAKTVLTGTKDTV 
TTGLMGAV1WAKGTVQTSVDTTKTVLTGTKDTVCSGVTGAANVAKGAIQGGLDTTKSVLT 
GTKDAVSTGLTGAVKIiAKGWQTGlTOTTKTVLTGTKDAVCSGVTGAANVAKGAVQMGVDT 
AKTVLTGTKDTVCSGVTGAANVAKGAVQTGLKTTQNIATGTKNTLGSGVTGAAKVAKGAV 
QGGLDTTKSVLTGTKDAVSTGLTGAVNLA^ 

VAKGWQTGVDTAKTVLSGAKDAVTTGVTGAVWAKGTVQTGVDASKAVLMGTKDTVFSG 
VTGAMSMAKGAVQGGLDTTKTVLTGTKDAVSAGLMGSGNVATGATHTGLSTFQNWLPSTP 



ATSWGGLTSSRTTAQLAASQPGPKVLSAEQGSYFVRLGDLGPSFRQRAFEHAVSHLQHGQ 
FQARDTLAQLQDCFRLIEKAQQAPEGQPRLDQGSGASAEDAAVQERVCGLLRQLHTAYSG 
LVSSLQGLPAELQQPVGRARHSLCELYGIVASAGSVEELPAERLVQSREGVHQAWQGLEQ 
LLEGLQHNPPLSWLVGPFALPAGGQ 

The full amino acid sequence of the protein of the invention was found to have 721 of 
1 199 amino acid residues (60%) identical to, and 898 of 1 199 amino acid residues (74%) similar 
to, the 1403 amino acid residue ptnr:SPTREMBL-ACC:088492 protein from Mus musculus 
(Mouse) (S3-12). 



In a search of public sequence databases, NOV 19 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 19C. 



Table 19C. BLASTP results for NOV19 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives (%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q96Q06 


KIAA1881 PROTEIN - 
Homo sapiens 


1348 


875/993 
(88%) 


922/993 
(92%) 


0.0 


ptnr : SPTREMBL- 
ACC: 088492 


S3 -12 - Mus musculus 


1403 


721/1199 
(60%) 


898/1199 
(74%) 


0.0 


ptnr : SPTREMBL- 
'ACC:Q98MG7 


HYPOTHETICAL GLYCINE - 
RICH PROTEIN MLR0587 - 
Rhizobium loti 
(Mesorhizobium loti) 


3145 


361/969 
(37%) 


406/969 
(41%) 


7.9e-74 


ptnr :SPTREMBL- 
ACC:Q98MG8 


HYPOTHETICAL GLYCINE- 
RICH PROTEIN MLR0585 - 
Rhizobium loti 
(Mesorhizobium loti) 


2147 


353/944 
(37%) 


401/944 
(42%) 


3.5e-69 


ptnr : SPTREMBL- 
ACC:Q96WU8 


HYPOTHETICAL 119.8 KDA 
PROTEIN - 
Schizosaccharomyces 
pombe (Fission yeast) 


1195 


248/844 
(29%) 


332/844 
(39%) 


1.0e-42 



A multiple sequence alignment is shown in Table 19D, with the protein of the invention 
being shown on line one in a ClustalW analysis comparing the protein of the invention with 



related protein sequences shown in Table 19C. 







Table 19D. ClustalW Analysis of NOV19 


1) NOV19 


CG55906- 


-01 (SEQ ID NO:58) 






2) Q96Q06 




(SEQ ID NO: 233) 






3) 088492 




(SEQ ID NO:234) 








10 


20 30 40 
• - • ) 1 1 1 1 1 - 


50 

...|.... 


60 70 80 
....|....|....|....|....| 


NOV19 ISE^ppi 




Bp papmdSSIc A;M:J&Md Wian aE 






Q96Q06 










086492 JggSGfc 




B Bil^BSn 




JT^TDPSG'l'PgP^KgSjNSQi^AGDg 




90 


100 110 120 


130 


140 150 160 
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NO VI 9 

Q96Q06 

088492 




170 180 190 200 210 220 230 240 



NOV19 

Q96Q06 

088492 




250 
..|~. 



260 



•I- 



270 
..|.. 



280 



• I- 



300 



SGVTGAMNVAKGT.I QTGVDTS KTVLTGTKDTVCSGVTGAMNVAKGT J QTGVDTS KTVI/TGT KDTVCSGVTGAMNVAKGT I 

SGVT§AMIWMGTiG^ 

ISGlSrGASNVAkGES^fflDTSKSvSfc 



330 340 350 360 370 380 390 400 



NOV19 

Q96Q06 

088492 




NOV19 

Q96Q06 

088492 



AKGTVQTGVDTTKTVLTGTKDWCSGVTSAVWAKGAVQGGLDTTKSWIGTKDTMSTGLTGAANVAKGAVQTGVDTAKT 
AKGTVQTG\nDTTKTy LTG T KDTVG SG VTS AVWAKGAVQGG LDTTKSVV IGT KDTMS TG LTGAANVAKG AVQTG VDT AKT 
AKGTgQgG^DTTK§V^GT KDTV^Gf|TSAVNVAKG''ASQGG L DTT K SW||GTKDT^|TG LTG AjSjNVAKGTOog)G^T|KT 



570 580 590 600 610 620 630 640 



NOV19 

Q96Q06 

088492 




650 660 670 680 690 700 710 720 



NOV19 

Q96QD6 

088492 





730 740 750 760 770 780 790 800 

I I I I I I I I I ♦ • - - |....|....|. 

N0 V19 GfflM!ME?M<*M % 

Q9 6Q0 6 raA&I^TgTKiyi'VCSGVTGAVNVAKGAVQTGLKTTQNIATG 
088492 ^I'gsQMg HgElJVTtlS; US ■' 2 

810 820 830 840 850 860 870 880 

- > I - ^ I • — 1 - — t > — I — t — 1^- 1 — - 1 — I — 1 - > ..|.... |....| 
NOV19 %~^Z^Wh<flffi?yf^T£- vf > 'iZ7%~£s hi- TX>T- -ft ^cjgffffi? jry:~ j ?ffl& &^^ ^M^M^lWidS 

Q96Q06 

088492 _ ____ 

890 900 910 920 930 940 950 960 






:im-m,,AM^^H^ B! AO,!-?; 



1240 1250 



NOV19 
Q96Q06 
088492 



NOV19 

Q96Q06 

088492 



NOV19 
Q96Q06 
088492 H^3gTSMP< 




Other BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results include 
those listed in Table 19E. 



Table 19E. Patp BLASTP Analysis for NOV19 


Sequences 
producing High- 
s coring Segment 
Pairs 


Protein/Organism 


Length, 
(aa) 


Identity 
(%) 


Positive 
(%) 


E Value 


patp:AAY95851 


Autoantigen diagnostic of 
endometriosis - Homo 
sapiens 


439 


431/436 
(98%) 


432/436 
(99%) 


3 .8e-220 


patp :AAY44 931 


Mammalian adipose 
differentiation associated 
protein - Mammalia 


286 


192/200 
(96%) 


192/200 
(96%) 


9.7e-99 


patp:AAY4 84 92 


Human breast tumour - 
associated protein 37 - 
Homo sapiens 


324 


225/324 
(69%) 


239/324 
(73%) 


9.4e-98 


patp:AAY44929 


Human adipose 
differentiation associated 
protein- 1 - Homo sapiens 


213 


192/200 
(96%) 


192/200 
(96%) 


6.6e-97 


patp:AAY44930 


Human adipose 
differentiation associated 
protein- 2 - Homo sapiens 


206 


192/200 
(96%) 


192/200 
(96%) 


6.6e-97 



Significant domains of NOV19 are summarized in Table 19F. 



Table 19F. Domain Analysis of NOV19 

Pfam analysis 

Model Domain seq-f seq-t hmm-f hmm-t 



score E-value 



205 



jkt'HJ 3SS5'4" „,;.:1.0.irai.O 



LEA 


1/4 


46 


115 . . 


1 


75 


[] 


18 


5 


LEA 


2/4 


306 


379 . . 


1 


75 


[] 


1 


1 


LEA 


3/4 


475 


548 . . 


1 


75 


[] 


5 


.1 


LEA 


4/4 


112 


863 . . 


1 


75 


[] 


-1 


.3 


perilipin 


1/1 


844 


1209 . . 


1 


411 


[] 


-20 


. 1 



0.085 
2 

0.96 
3 

.00018 



Alignments of top-scoring domains: 

LEA: domain 1 of 4, from 46 to 115: score 18.5, E = 0.085 
(SEQ ID NO -235) e kAketadsAkekAseakdaakdKAeeAkdaakeKAeeAkdkakekk 

+ ++| + | + | I I I 1+ ++ + 

| ++ + 

NOV19 (SEQ ID NO:407) 46 

HS S VGAKDLVCS KMSRAKDAVSSGVAS WDVAKG WQGGLDTTRS A - 9 1 

ageaKDktgnkakekaeeaKdkasdakd< - * 
+|+ ++++ 
92 LTGTKE- WS SGVTGAMDMAKGAVQ 115 



LEA: domain 2 of 4, from 306 to 379: score 1.1, 
(SEQ ID NO:236) ekAketadsAkekAse . . 



E = 2 

. akdaakdKAeeAkdaakeKAeeAkdka 
| | | ++ + + + + +++| ++ + + 



I + 111+ ++ 
NOV19 



|+ + 

(SEQ ID NO:408) 



306 



NVAKGTIQTGVDTTKTvl tgTKNTVCSGVTGAVNLAKEAIQGGLDTT 352 

kekkageaKDktgnkakekaeeaKdkasdakd<- 

| + +| | + + I + 

3 53 KSM - VMGTKD TMSTGLTGAANVAKGAMQ 



379 



LEA: domain 3 of 4, from 475 to 548: score 5.1, E = 0.96 
(SEQ ID NO:237) e kAketadsAkekAseakdaakdKAeeAkdaakeKAeeAkdkakekk 

++++ |++| +II++ + I + 



h ++ |++| 
NOV19 



(SEQ ID NO:409) 475 



GTVQTGVDTTKTVLTGTKDTVCSGVTSAVNVAKGAVQGGLDTTKSV- 



520 



ageaKDktg . nkakekaeeaKdkasdakd< - * 
+ +|| +++ + + + ++ | || ++++ + | 
521 VIGTKDTMS t GLT - GAANVAKGAVQTGVD 



548 



LEA: domain 4 of 4, from 772 to 863: score -1.3, E = 3 
(SEQ ID NO: 23 8) ekAketadsAkekAseakdaakdKAeeAkdaakeKAee . 

+.+++ | + | | +1 I++ 



(SEQ ID NO: 410) 772 



+ + + + +++ + 

NOV19 

GAVQMGVDT AKTVLTGTKDTVCSGVTGAANVAKGAVQTg 1 k 1 1 qn i a 818 

AkdkakekkageaKDktgnkakekaeeaKdkasdakd 

++++++ +++ ++|+ ||++ ++ + | ++I++ +II++I 
819 t g t kn 1 1 g s g v t gAAKVAKGA - VQGGLD TTKSVLTGTKDAVSTGLT 863 

perilipin: domain 1 of 1, from 844 to 1209: score -20.1, E = 0.00018 
(SEQ ID NO: 239) matavedlpqqesVvd . . RvasLPlVsstikcdlVsaaYdstKenyp 

+ | + + | +++ | +++ + | + | 

I++ I +1 + 

N OV19 (SEQ ID NO:411) 844 LDTTKS VLTGTKDAVS t gLTGAVNLAKGT 

VQTGVDT S KTVLT 885 

1 vkGvksVceaaekGvet i t saAvt saqP ivkkLepql avaneyackGLD 
+ +| | || +++++| ++| + I +++ I 

886 G--TKDTVC SGVTGAVNVAKGTVQ TG VDTAKTVLS GAKD 922 



kLEeklPiLqqPpekivanaKgavtgakdavstrvesakdsVvqpilerv 
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923 


+ + + 1+ 1 1 I 1 +11 + + | | + | + + +++ + 

n t rrnrrr^xrr^ a i ttvti 7 zi irr ti /ath/ti acva\rr mpt vtw* rccr^ rrr 1 a m 


ybr> 


y bb 


DkvKgAvqagvEstKsvvtgsantVlgsrvgqlassGVDt . aLgksEklv 

11111+1++ II 1 n+ I + 1 ++I + 1 1 + 1+ + 

ClWAVP7\TrAP( r, T nTTVTTTT TT"V VT\T±\7C a HT Mr* Cr , TvT\72i r P/-r7i r rU r rnT OTP 
olXLAJSAjAVy\jiLjJ_iU 1 1 In.1 V iilul JVU/4Vo/\ VaLil v lLj£>vjlH V/\lyrt.lrll \jLij 1 r 


-LU _LZ 


1013 


+ | | + + + + + ++ +++ | +|+ + + + | +++ + ++++[++ 
QNWLPstpat swggitssKi lAyLA AbypoPrWijib Abygs 1 1 


1054 


1055 


vrlgslSekLrrrayqqalgrvraaKqrSqeaihqLqsvaeLietakkgv 

iin | | + n ++]++ ++ + ++ +++ m ++IH+I++ 


J.-LU4 


1105 


sqanqkvsraqdkLyvlWlewkassgedpedesdtepeqiEsrilll . tr 

| ++ ++ | ++ ++ 
EGQPR LDQGS- -GASAEDAAVQErVC 


1128 


1129 


elaqqlvaalktllssiqgipqnlqdtvqqvgsmsgdaysaf rsraasfk 

I++II +1 +I + II + II + I II 1 +++ + + +I +111 
GLLRQLHTAYSGLVSSLQGLPAELQQPVGRARHSLCELYGIVAS-AGSVE 


1177 


1178 


e t sdg 1 1 1 s skgrva s 1 kea 1 de vmdyvVsn t < - * 
|+++ | +|++ | + +| + + | 

ELPAERLVQSREGVHQAWQGLEQLLEGLQHNP 120 9 





The S3-12 disclosed in this invention is expressed in at least the following tissues: colon, 
lung. In addition, the sequence is predicted to be expressed in the following tissues because of the 
expression pattern of (GENBANK-ID: gb:GENBANK-ID:AF064748|acc:AF064748.1) a closely 
related Mus musculus S3-12 mRNA, complete cds homolog in species Mus musculus adipocytes. 
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The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from: cancer, trauma, regeneration (in vitro and in vivo), 
viral/bacterial/parasitic infections, Hirschsprung's disease , Crohn's Disease, appendicitis, systemic 
lupus erythematosus, autoimmune disease, asthma, emphysema, scleroderma, allergy, ARDS and 
other diseases, disorders and conditions of the like. 

This novel human protein has best homology to a novel mouse protein S3-12 cloned from 
mouse adipocytes using an antibody based subtractive hybridization protocol. It also contains 
tandem repeats of a threonine-rich 33-amino acid motif; which are similar to 33^amino acid motif 
in adipocyte differentiation-related protein (ADRP). 

This sequence has 99% homology to a patented partial cDNA, Acc No A50242, that has 
been described as encoding an autoantigen diagnostic of endometriosis (see Y95851). These 
autoantigens (see Y95843-55) can be used in non-invasive assays to detect endometriosis. The ■ 
assays are based on the binding of the autoantigens by autoantibodies in a body fluid of a patient. 
The autoantigens may be immobilized on solid supports and used in an immunoprecipitation 
assay, an enzyme linked immunosorbant assay (ELISA), a depletion enzyme-linked 
immunosorbant assay (dELISA), a Western blot, a particle agglutination assay, a luminescent 
oxygen-channeling immunoassay, a proximity-based immunosorbant assay and/or a biosensor- 
based immunoassay to detect the presence of autoantibodies immunospecific for them. The 
presence of such antibodies is indicative of the presence of endometriosis. High clinical 
sensitivity and specificity, as well as a means for assessing disease progression, prognosis and 
therapeutic efficacy, are achieved. Polynucleotides encoding the autoantigens can be used in the 
recombinant production of the autoantigens. 

NOV20 

A disclosed NOV20 nucleic acid of 810 nucleotides (also referred to as CG55906-02) 
(SEQ ID NO:59) encoding a novel S3-12-like protein is shown in Table 20A. An open reading 



208 



«■:«'■»'■•« /< ,!■ " ^ jiQ : SO 2 



frame was identified beginning with an ATG initiation codon at nucleotides 123-125 and ending 
with a TGA codon at nucleotides 792-794. Putative untranslated regions upstream from the 
initiation codon and downstream from the termination codon are underlined. The start and stop 
codons are in bold in Table 20A. 



Table 20A. NOV20 nucleotide sequence (SEQ ID NO:59) 

AGGCCTGCAGGTGGGTGTCGGGCTGCTCAGGCTTTCAGTGGGGAGTGGGTGTGGGATGGG 
AGGCTAGGGAACCCCCATTCACGCACCTTCTCTGCCCCCTTCCAGCTTCTCACGTTCTCA 
CTATGTCTGCTCCAGACGAAGGGAGACGGGATCCCCCCAAACCGAAGGGCAAGACCCTGG 
GCAGCTTCTTTGGGTCCCTGCCTGGCTTCAACTCTGCCCGGAACCTGGTGGCCAACGCAC 
ATAGCTCGGCGAGAGCCCGGCCGGCCGCTGACCCCACAGGAGCGCCTGCTGCCGAGGCTG 
CCCAACCACAGGCTCAGGTGGCTGCCCACCCAGAGCAGACGGCCCCATGGACGGAGAAGG 
AGCTGCAACCTTCGGAAAAGATTGAAAAGGCCCAGCAGGCTCCAGAAGGGCAGCCACGTC 
TGGACCAGGGCTCAGGTGCCAGTGCGGAGGACGCTGCTGTCCAGGAGGAGCGGGATGCCG 
GGGTTCTGTCCAGGGTCTGCGGCCTTCTCCGGCAGCTGCACACGGCCTACAGTGGCCTGG 
TCTCCAGCCTCCGGGGCCTGCCCGCCGAGCTCCAGCAGCCAGTGGGGCGGGCGCGGCACA 
GCCTCTGTGAGCTCTATGGCATCGTGGCCTCAGCTGGCTCTGTAGAGGAGCTGCCCGCAG 
AGCGGCTGGTGCAGAGCCGCGAGGGTGTGCACCAGGCTTGGCAGGGGTTAGAGCAGCTGC 
TGGAGGGCCTACAGCACAATCCCCCGCTCAGCTGGCTGGTAGGGCCCTTCGCCTTGCCCG 
PTnGPGGGrAGTA GCTGTAGGAGCCTGCAG 



The S3-12-like NOV20 gene disclosed in this invention maps to chromosome 19. 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 349 of 526 bases (66%) identical to a gb:GENBANK- 
ID:AF064748|acc:AF064748.1 mRNA from Mus musculus (Mus musculus S3-12 mRNA, 
complete cds). 



A disclosed NOV20 polypeptide (SEQ ID NO:60) encoded by SEQ ID NO:59 has 223 
amino acid residues and is presented in Table 20B using the one-letter code. The SignalP, Psort 
and/or Hydropathy results predict that NOV20 has no signal peptide and is likely to be localized 
in the cytoplasm with a certainty of 0.6500 predicted by PSORT. The protein of this invention 
may be membrane-associated, based on its homology to mouse S3- 12 (Nat Biotechnol 1998 
Jun;16(6):581-6). In an alternative embodiment, NOV20 is likely to be localized to the lysosome 
(lumen) with a certainty of 0.1916, or to the mitochondrial matrix space with a certainty of 
0.1000. 
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Table 20B. NOV20 protein sequence (SEQ ID NO:60) 



MSAPDEGRRDPPKPKGKTLGSFFGSLPGFNSARNLVANAHSSARARPAADPTGAPAAEAA 
QPQAQVAAHPEQTAPWTEKELQPSEKIEKAQQAPEGQPRLDQGSGASMDAAVQEERDAG 
VLSRVCGLLRQLHTAYSGLVSSLRGLPAELQQPVGRARHSLCELYGIVASAGSVEELPAE 
RLVQSREGVHQAWQGLEQLLEGLQHNPPLSWLVGPFALPAGGQ 



NOV19 and NOV20 are both members of the S3-12 protein family and have similar 
protein sequence at the N-terminus and C-terminus. The relationship between the NOV 19 and 
NOV20 protein sequences is shown in Table 20C. 



Table 20C. ClustalW Alignment of NOV19 and NOV20 



40 
I- 



CG5590601 
CG55906 02 



CG5590601 
CG55906 02 



CG55906_01 
CG55906 02 



CG55906_01 
CG55906 02 



CG55906_01 
CG55906 02 



CG5590601 
CG55906 02 



CG5590601 
CG55906 02 



CG55906_01 
CG55906 02 



CG55906_01 
CG5590602 



CG5590601 
CG55906 02 



CG55906_01 
CG55906 02 



50 60 70 80 

.|....|....|....|....|....|.-.-| 
~~DLVCSKMSRAKDAVSSGVASVVDVAKGV 



90 100 110 120 130 140 150 

VQGGLDTTRSALTGTKEWSSGVTGAMDMAKGAVQGGLDTSKAVLTGTKDTVSTGLTGAWVAKGTVQ. 



160 

••-I 
KTVLTG 

230 240 

, . ..|....|....| 

TKDTWTGVMGAVNLAKGTVQTGVETS KAVLTGTKDAVSTGLTGAVNVARGS IQTGVDTSKTVLTGTKDTVCSGVTGAMN 



180 



250 



320 



260 270 280 290 300 310 

VAKGTI QTGVDTSKTVLTGTKDTVCSGVTGAMNVAKGTI QTGVDTSKTVLTGTKDTVCSGVTGAMNVAKGTI QTGVDTTK 



330 



340 



350 



400 



360 370 380 390 

TVLTGTKNTVCSGVTGAWLAKEAIQGGLDTTKSM™^ 



TGAMNLARGTI QTGVDTTKIVI J TGTKDTVCSG , 



450 460 470 480 

...|....|....|....|....|....|....|.-..| 
AKGAVQGGLDTTKSVLTGTKDAVSTGLTGAVNVAKGTVQTG 



I ■ 



540 



• I- 



VD*^KTVLTGTKDTVCSGVTSAVNVAKGAVQGGLDTTKSVV 



I- 



•I- 



.|.... 



VTTGLVGAVNVAKGTVQTGMDTTKTVLTGTKDT I YSGVTSAVNVAKGAVQTGL KTTQNI ATGTKNTFG SGVTS AVNVAKG 



AAQTG VDTAKTVLTGT KDTVTTG LMG AVNV AKGTVQT S VDTT KTVLTGT KDTV C ! 



GTKDAVSTGLTGAVKLAKGTVQTGMDTTKTVLTGTKDAVCSGVTGAANVAKGA 



700 
.|....|. 



720 



IkgSiBggldttksvlt 



A/^MGVDTj 



'AKTVLTGTKDTVCSG 1 



. .. I — | — | — | — | — | — I — I — I — I — I — I — I — I 

iKGAV^^LKTTQNIATGTKinliGSGVTGAAKVAKGAVQGGLDTTKSVIjTGTKDAVSTGLTGAVNIiAKGTVQTGVDTS 
PE 
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I ! I I I i 1 I I I 1 1 I 1 I I 

CG55 9 0 6_0 1 KTVLTGTKDTVCSGVTGAVTTVAKGTVQTGVOT 

CG5590602 

970 980 990 1000 1010 1020 1030 1040 

I 1 1 | 1 1 1 | I | 1 1 - - ^ 1 -i- -JL^- r -1 

CG5 5 9 0 6 0 1 VTGAMSMAKGAVQGGLITrTKTVLTGTKDAVSAGLMGSGNV 

CG5S906 02 t A@ bM^S"^ 

1050 1060 1070 1080 1090 1100 1110 1120 

....|....|....|....|....|....|....|....|....|....| 
CG5 5 9 0 6 0 1 gGPKVLSAEQGSYFVRLGDLGPSFRQRAFgHAVSHLQHGQFQARDTLAQLQDCFr 
CG5590 6_02 §S -- -@K- - 

1130 1140 1150 1160 1170 1180 1190 1200 

| | . . . . | | | | 1 1 | | 1 I — LiiJ I | 

CG5S906 01 jMjMJ 

CG55906 02 ^MS eRDAGVL^ _ 

1210 1220 1230 

CG55906 01 ^S^^^gS^gggg^TOCTg^ga (SEQ ID NO: 58) 

CG55906_02 ^BSESK^ S^SS ^^^KS^^BSBBi (SEQ ID NO: 60) 



*VCGLLRQLHTAYSGLVSSL§GLPAELQQ 



VGIVASAGSVEELPAE 
VGIVASAGSVEELPAE 



The full amino acid sequence of the NOV20 protein of the invention was found to have 75 
of 142 amino acid residues (52%) identical to, and 94 of 142 amino acid residues (66%) similar 
to, the 1403 amino acid residue ptnr:SPTREMBL-ACC:088492 protein from Mus musculus 
(Mouse) (S3-12). 



In a search of public sequence databases, NOV20 was found to have homology to the 
amino acid sequences shown in the BLASTP data listed in Table 20D. 



Table 20D. BLASTP results for NOV20 


Gene Index/ 
Identifier 


Protein/Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q96Q06 


KIAA1881 PROTEIN - 
Homo sapiens 


1348 


141/156 
(90%) 


145/156 
(92%) 


1.6e-67 


ptnr : SPTREMBL- 
ACC:088492 


S3 -12 - Mus musculus 


1403 


75/142 
(52%) 


94/142 
(66%) 


9.9e-28 


ptnr:SWISSPROT- 
ACC:O60664 


Cargo selection 
protein TIP47 (47 kDa 
mannose 6 -phosphate 
receptor- binding 
protein) (47 kDa MPR- 

binding protein) 
(Placental protein 17) 
- Homo sapiens 


434 


55/197 
(27%) 


95/197 
(48%) 


3.5e-10 


ptnr : SPTREMBL- 
ACC:Q9BS03 


CARGO SELECTION 
PROTEIN (MANNOSE 6 
PHOSPHATE RECEPTOR 
BINDING PROTEIN) - 
Homo sapiens 


434 


55/197 
(27%) 


95/197 
(48%) 


3 .5e-10 


ptnr : SPTREMBL- 
ACC:Q9DBG5 


1300012C15RIK PROTEIN 
(RIKEN CDNA 1300012C15 
GENE) - Mus musculus 


437 


46/145 
(31%) 


75/145 
(51%) 


2.4e-09 
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A multiple sequence alignment is shown in Table 20E, with the proteins of the invention 
being shown on lines one and two in a ClustalW analysis comparing the protein of the invention 
with related protein sequences shown in Table 20D. 



Table 20E. ClustalW Analysis of NOV20 



1) NOV20 CG55906-02 {SEQ ID NO: 60) 

2) Q96Q06 (SEQ ID NO:240) 

3) 088492 (SEQ ID NO:241) 



10 



20 



30 



40 50 60 70 80 
I I I I I I I I I 1 I t I I I • • • * I 

NOV20 

Q96Q06 G7rajvC|KMSRAKD0vgGffiA|- - -j^VDVgKg'A'g-J 

088492 MSASGDGTRVPPKSKGCTLSSFFGSLPGFSSARl^VSHTHSSTST 

90 100 110 120 130 140 150 160 



.|....|. 



NOV20 

Q96Q06 GLDgTRSALlg- - 
088492 SEQBAGDKDI^SF; 



.|....|. 



■|....|. 



170 180 190 200 210 220 230 240 



NOV20 

Q96Q06 

088492 



NOV20 

Q96Q06 

088492 



NOV20 

Q96Q06 

088492 



NOV20 

Q96Q06 

088492 



.|....|. 



250 260 270 280 290 300 310 320 



330 340 



.|....|....|....|....|. 



370 380 
..|....|....|.. 



410 420 430 440 450 460 470 480 

.|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 




NOV20 

Q96Q06 

088492 



NOV20 

Q96Q06 

088492 

















































s 


i 


i 


i 




n 




1 




i 


u 




GTKDTVTTGL 


V 


I 


: 




i 




it 








i 


s 


V 














3 








GTKDTVTTGL 












M 




S3! 












S3 





















730 740 750 

..|....|....|....|....|.. 



760 770 
..|....|....|.. 



780 790 800 
• ■ I I I I I 




840 850 
• • I I I • • 



870 880 
..|....|....| 



jG^GAgNVAKGAVCflGflDTgKflV^GTKDTVTTGUiGAaNVAKGTgjC 
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If® 
890 



tgaBnvakgavcBghdt 



NOV20 

Q96Q06 

088492 



920 930 940 950 

..|....|....|....|....|....|....|....|. 



960 









vjSi 




t|ktvltgtkdtvc|g|tga 


BNVAKGAfflQGGLDTTKSVLnGTKDTV 

3nvakgauqggldttksvlSgtkdtv 






Other BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results include 
those listed in Table 20F. 



Table 20F. Patp BLASTP Analysis for NOV20 
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Sequences 
producing High- 
scoring Segment 
Pairs 


Protein/Organism 


Length 
(aa) 


Identity 

{%) 


Positive 
<%) 


E Value 


patp:AAY48492 


Human breast tumour- 
associated protein 37 - 
Homo sapiens 


324 


141/156 
(90%) 


145/156 
(92%) 


1.0e-68 


patp:AAY44929 


Human adipose 
differentiation 
associated protein-1 - 
Homo sapiens 


213 


141/156 
(90%) 


145/156 
(92%) 


1.0e-68 


patp:AAY44930 


Human adipose 
differentiation 
associated protein-2 - 
Homo sapiens 


206 


141/156 
(90%) 


145/156 
(92%) 


1.0e-68 


patp:AAY44931 


Mammalian adipose 
differentiation 
associated protein - 
Mammalia 


286 


141/156 
(90%) 


145/156 
(92%) 


1.0e-68 


patp:AAY67240 


Human adipophilin-like 
protein (HALP) amino 
acid sequence - Homo 
sapiens 


434 


55/197 
(27%) 


95/197 
(48%) 


2 .7e-l0 



Table 20G lists the domain description from DOMAIN analysis results against NOV20. 
Table 20R Domain Analysis of NOV20 

Pfam analysis 

Model Domain seq-f seq-t hmm-f hmm-t score E- value 

[no hits above thresholds] 

No significant domains were found. 

The S3-12-like gene disclosed in this invention is expressed in at least the following 
tissues: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, 
brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal 
lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, 
prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, 
thyroid, trachea, uterus, liver. 

The sequence is predicted to be expressed in adipocytes because of the expression pattern 
of (GENBANK-ID: gb:GENBANK-ID:AF064748|acc:AF064748.1) a closely related Mus 
musculus S3-12 mRNA, complete cds homolog in species Mus musculus. 
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The nucleic acids and proteins of the invention have applicationsin the diagnosis and/or 
treatment of various diseases and disorders. For example, the compositions of the present 
invention may have efficacy for the treatment of patients suffering from obesity as well as other 
diseases, disorders and conditions. This novel human protein has best homology to a novel mouse 
protein S3-12 cloned from mouse adipocytes using an antibody based subtractive hybridization 
protocol. S3-12 contains tandem repeats of a threonine-rich 33-amino acid motif; which are 
similar to 33-amino acid motif in adipocyte differentiation-related protein (ADRP). Therefore the 
protein of this invention may be useful in the treatment of obesity and its complications, such as 
hypertension, diabetes. 

This novel human protein has best homology to a novel mouse protein S3- 12 cloned from 
mouse adipocytes using an antibody based subtractive hybridization protocol. It also contains 
tandem repeats of a threonine-rich 33-amino acid motif; which are similar to 33-amino acid motif 
in adipocyte differentiation-related protein (ADRP). 

This sequence has 99% homology to a patented partial cDNA, Acc No A50242, that has 
been described as encoding an autoantigen diagnostic of endometriosis (see Y95851). These 
autoantigens (see Y95843-55) can be used in non-invasive assays to detect endometriosis. The 
assays are based on the binding of the autoantigens by autoantibodies in a body fluid of a patient. 
The autoantigens may be immobilized on solid supports and used in an immunoprecipitation 
assay, an enzyme linked immunosorbant assay (ELISA), a depletion enzyme-linked 
immunosorbant assay (dELISA), a Western blot, a particle agglutination assay, a luminescent 
oxygen-channeling immunoassay, a proximity-based immunosorbant assay and/or a biosensor- 
based immunoassay to detect the presence of autoantibodies immunospecific for them. The 
presence of such antibodies is indicative of the presence of endometriosis. High clinical 
sensitivity and specificity, as well as a means for assessing disease progression, prognosis and 
therapeutic efficacy, are achieved. Polynucleotides encoding the autoantigens can be used in the 
recombinant production of the autoantigens. 

NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode NOVX 
polypeptides or biologically active portions thereof. Also included in the invention are nucleic 
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acid fragments sufficient for use as hybridization probes to identify NOVX-encoding nucleic acids 
(e.g. , NOVX mRNAs) and fragments for use as PCR primers for the amplification and/or 
mutation of NOVX nucleic acid molecules. As used herein, the term "nucleic acid molecule" is 
intended to include DNA molecules (e.g., cDNA or genomic DNA), RNA molecules (e.g., 
mRNA), analogs of the DNA or RNA generated using nucleotide analogs, and derivatives, 
fragments and homologs thereof. The nucleic acid molecule may be single-stranded or double- 
stranded, but preferably is comprised double-stranded DNA. 

An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length gene 
product, encoded by the corresponding gene. Alternatively, it may be defined as the polypeptide, 
precursor or proprotein encoded by an ORF described herein. The product "mature" form arises, 
again by way of nonlimiting example, as a result of one or more naturally occurring processing 
steps as they may take place within the cell, or host cell, in which the gene product arises. 
Examples of such processing steps leading to a "mature" form of a polypeptide or protein include 
the cleavage of the N-terminal methionine residue encoded by the initiation codon of an ORF, or 
the proteolytic cleavage of a signal peptide or leader sequence. Thus a mature form arising from a 
precursor polypeptide or protein that has residues 1 to N, where residue 1 is the N-terminal 
methionine, would have residues 2 through N remaining after removal of the N-terminal 
methionine. Alternatively, a mature form arising from a precursor polypeptide or protein having 
residues 1 to N, in which an N-terminal signal sequence from residue 1 to residue M is cleaved, 
would have the residues from residue M+l to residue N remaining. Further as used herein, a 
"mature" form of a polypeptide or protein may arise from a step of post-translational modification 
other than a proteolytic cleavage event. Such additional processes include, by way of non-limiting 
example, glycosylation, myristoylation or phosphorylation. In general, a mature polypeptide or 
protein may result from the operation of only one of these processes, or a combination of any of 
them. 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable length, 
preferably between at least about 10 nucleotides (nt), 100 nt, or as many as approximately, e.g., 
6,000 nt, depending upon the specific use. Probes are used in the detection of identical, similar, or 
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complementary nucleic acid sequences. Longer length probes are generally obtained from a 
natural or recombinant source, are highly specific, and much slower to hybridize than shorter- 
length oligomer probes. Probes may be single- or double-stranded and designed to have 
specificity in PCR, membrane-based hybridization technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic acid 
(i.e., sequences located at the 5'- and 3'-termini of the nucleic acid) in the genomic DNA of the 
organism from which the nucleic acid is derived. For example, in various embodiments, the 
isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 
kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in genomic 
DNA of the cell/tissue from which the nucleic acid is derived (e.g., brain, heart, liver, spleen, 
etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can be 
substantially free of other cellular material or culture medium when produced by recombinant 
techniques, or of chemical precursors or other chemicals when chemically synthesized. 

A nucleic acid molecule of the invention, e.g. , a nucleic acid molecule having the 
nucleotide sequence SEQ IDNOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 
37, 39, 41 , 43, 45, 47, 49, 5 1 , 53, 55, 57, and 59, or a complement of this aforementioned 
nucleotide sequence, can be isolated using standard molecular biology techniques and the 
sequence information provided herein. Using all or a portion of the nucleic acid sequence of SEQ 
ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 
51, 53, 55, 57, and 59 as a hybridization probe, NOVX molecules can be isolated using standard 
hybridization and cloning techniques (e.g., as described in Sambrook, et a/., (eds.), Molecular 
Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, 1989; and Ausubel, et a/., (eds.), Current Protocols in Molecular Biology, John 
Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard PCR 
amplification techniques. The nucleic acid so amplified can be cloned into an appropriate vector 
and characterized by DNA sequence analysis. Furthermore, oligonucleotides corresponding to 
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NOVX nucleotide sequences can be prepared by standard synthetic techniques, e.g., using an 
automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide residues, 
which oligonucleotide has a sufficient number of nucleotide bases to be used in a PCR reaction. 
A short oligonucleotide sequence may be based on, or designed from, a genomic or cDNA 
sequence and is used to amplify, confirm, or reveal the presence of an identical, similar or 
complementary DNA or RNA in a particular cell or tissue. Oligonucleotides comprise portions of 
a nucleic acid sequence having about 10 nt, 50 nt, or 100 nt in length, preferably about 15 nt to 30 
nt in length. In one embodiment of the invention, an oligonucleotide comprising a nucleic acid 
molecule less than 100 nt in length would further comprise at least 6 contiguous nucleotides SEQ 
ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 
51, 53, 55, 57, and 59, or a complement thereof. Oligonucleotides may be chemically synthesized 
and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a nucleic 
acid molecule that is a complement of the nucleotide sequence shown in SEQ ID NOS: 1, 3, 5, 7, 
9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 
59, or a portion of this nucleotide sequence (e.g., a fragment that can be used as a probe or primer 
or a fragment encoding a biologically-active portion of an NOVX polypeptide). A nucleic acid 
molecule that is complementary to the nucleotide sequence shown SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, or 59 is one 
that is sufficiently complementary to the nucleotide sequence shown SEQ ID NOS: 1,3,5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, or 59 
that it can hydrogen bond with little or no mismatches to the nucleotide sequence shown SEQ ID 
NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 
53, 55, 57, or 59, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means the 
physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van der 
Waals, hydrophobic interactions, and the like. A physical interaction can be either direct or 
indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
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compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic acids 
or at least 4 (contiguous) amino acids, a length sufficient to allow for specific hybridization in the 
case of nucleic acids or for specific recognition of an epitope in the case of amino acids, 
respectively, and are at most some portion less than a full length sequence. Fragments may be 
derived from any contiguous portion of a nucleic acid or amino acid sequence of choice. 
Derivatives are nucleic acid sequences or amino acid sequences formed from the native 
compounds either directly or by modification or partial substitution. Analogs are nucleic acid 
sequences or amino acid sequences that have a structure similar to, but not identical to, the native 
compound but differs from it in respect to certain components or side chains. Analogs may be 
synthetic or from a different evolutionary origin and may have a similar or opposite metabolic 
activity compared to wild type. Homologs are nucleic acid sequences or amino acid sequences of 
a particular gene that are derived from different species. 

Derivatives and analogs may be full length or other than full length, if the derivative or analog 
contains a modified nucleic acid or amino acid, as described below. Derivatives or analogs of the 
nucleic acids or proteins of the invention include, but are not limited to, molecules comprising 
regions that are substantially homologous to the nucleic acids or proteins of the invention, in 
various embodiments, by at least about 70%, 80%, or 95% identity (with a preferred identity of 
80-95%) over a nucleic acid or amino acid sequence of identical size or when compared to an 
aligned sequence in which the alignment is done by a computer homology program known in the 
art, or whose encoding nucleic acid is capable of hybridizing to the complement of a sequence 
encoding the aforementioned proteins under stringent, moderately stringent, or low stringent 
conditions. See e.g. Ausubel, et al., Current Protocols in Molecular Biology, John Wiley & 
Sons, New York, NY, 1993, and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 
variations thereof, refer to sequences characterized by a homology at the nucleotide level or amino 
acid level as discussed above. Homologous nucleotide sequences encode those sequences coding 
for isoforms of NOVX polypeptides. Isoforms can be expressed in different tissues of the same 
organism as a result of, for example, alternative splicing of RNA. Alternatively, isoforms can be 
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encoded by different genes. In the invention, homologous nucleotide sequences include 
nucleotide sequences encoding for an NOVX polypeptide of species other than humans, including, 
but not limited to: vertebrates, and thus can include, e.g., frog, mouse, rat, rabbit, dog, cat cow, 
horse, and other organisms. Homologous nucleotide sequences also include, but are not limited 
to, naturally occurring allelic variations and mutations of the nucleotide sequences set forth 
herein. A homologous nucleotide sequence does not, however, include the exact nucleotide 
sequence encoding human NOVX protein. Homologous nucleic acid sequences include those 
nucleic acid sequences that encode conservative amino acid substitutions (see below) in SEQ ID 
NOS: 1,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 37, 39,41, 43,45,47, 49,51, 
53, 55, 57, and 59, as well as a polypeptide possessing NOVX biological activity. Various 
biological activities of the NOVX proteins are described below. 

An NOVX polypeptide is encoded by the open reading frame ("ORF") of an NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG "start" 
codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or TGA. For the 
purposes of this invention, an ORF may be any part of a coding sequence, with or without a start 
codon, a stop codon, or both. For an ORF to be considered as a good candidate for coding for a 
bona fide cellular protein, a minimum size requirement is often set, e.g., a stretch of DNA that 
would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes allows 
for the generation of probes and primers designed for use in identifying and/or cloning NOVX 
homologues in other cell types, e.g. from other tissues, as well as NOVX homologues from other 
vertebrates. The probe/primer typically comprises substantially purified oligonucleotide. The 
oligonucleotide typically comprises a region of nucleotide sequence that hybridizes under 
stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 or 400 consecutive 
sense strand nucleotide sequence SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, or 59; or an anti-sense strand nucleotide 
sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45, 47, 49, 51, 53, 55, 57, or 59; or of a naturally occurring mutant of SEQ ID NOS: 1,3, 
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5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 
and 59. 

Probes based on the human NOVX nucleotide sequences can be used to detect transcripts or 
genomic sequences encoding the same or homologous proteins. In various embodiments, the 
probe further comprises a label group attached thereto, e.g. the label group can be a radioisotope, a 
fluorescent compound, an enzyme, or an enzyme co-factor. Such probes can be used as a part of a 
diagnostic test kit for identifying cells or tissues which mis-express an NOVX protein, such as by 
measuring a level of an NOVX-encoding nucleic acid in a sample of cells from a subject e.g., 
detecting NOVX mRNA levels or determining whether a genomic NOVX gene has been mutated 
or deleted. 

"A polypeptide having a biologically-active portion of an NOVX polypeptide" refers to 
polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological assay, 
with or without dose dependency. A nucleic acid fragment encoding a "biologically-active portion 
of NOVX" can be prepared by isolating a portion SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, or 59, that encodes a 
polypeptide having an NOVX biological activity (the biological activities of the NOVX proteins 
are described below), expressing the encoded portion of NOVX protein (e.g., by recombinant 
expression in vitro) and assessing the activity of the encoded portion of NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the nucleotide 
sequences shown in SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 
37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59 due to degeneracy of the genetic code and thus 
encode the same NOVX proteins as that encoded by the nucleotide sequences shown in SEQ ID 
NOS: 1,3,5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 37,39,41,43,45,47, 49,51, 
53, 55, 57, and 59. In another embodiment, an isolated nucleic acid molecule of the invention has 
a nucleotide sequence encoding a protein having an amino acid sequence shown in SEQ ID NOS: 
2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 
56, 58, or 60. 

In addition to the human NOVX nucleotide sequences shown in SEQ ID NOS: 1, 3, 5, 7, 
9, 11, 13, 15, 17, 19,21,23,25,27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 
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59, it will be appreciated by those skilled in the art that DNA sequence polymorphisms that lead to 
changes in the amino acid sequences of the NOVX polypeptides may exist within a population 
(e.g., the human population). Such genetic polymorphism in the NOVX genes may exist among 
individuals within a population due to natural allelic variation. As used herein, the terms "gene" 
and "recombinant gene" refer to nucleic acid molecules comprising an open reading frame (ORF) 
encoding an NOVX protein, preferably a vertebrate NOVX protein. Such natural allelic variations 
can typically result in 1-5% variance in the nucleotide sequence of the NOVX genes. Any and all 
such nucleotide variations and resulting amino acid polymorphisms in the NOVX polypeptides, 
which are the result of natural allelic variation and that do not alter the functional activity of the 
NOVX polypeptides, are intended to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding NOVX proteins from other species, and thus 
that have a nucleotide sequence that differs from the human SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59 are intended 
to be within the scope of the invention. Nucleic acid molecules corresponding to natural allelic 
variants and homologues of the NOVX cDNAs of the invention can be isolated based on their 
homology to the human NOVX nucleic acids disclosed herein using the human cDN As, or a 
portion thereof, as a hybridization probe according to standard hybridization techniques under 
stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the invention is 
at least 6 nucleotides in length and hybridizes under stringent conditions to the nucleic acid 
molecule comprising the nucleotide sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59. In another 
embodiment, the nucleic acid is at least 10, 25, 50, 100, 250, 500, 750, 1000, 1500, or 2000 or 
more nucleotides in length. In yet another embodiment, an isolated nucleic acid molecule of the 
invention hybridizes to the coding region. As used herein, the term "hybridizes under stringent 
conditions" is intended to describe conditions for hybridization and washing under which 
nucleotide sequences at least 60% homologous to each other typically remain hybridized to each 
other. 

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other than 
human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or high 
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stringency hybridization with all or a portion of the particular human sequence as a probe using 
methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions under 
which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no other 
sequences. Stringent conditions are sequence-dependent and will be different in different 
circumstances. Longer sequences hybridize specifically at higher temperatures than shorter 
sequences. Generally, stringent conditions are selected to be about 5 °C lower than the thermal 
melting point (Tm) for the specific sequence at a defined ionic strength and pH. The Tm is the 1 
temperature (under defined ionic strength, pH and nucleic acid concentration) at which 50% of the 
probes complementary to the target sequence hybridize to the target sequence at equilibrium. 
Since the target sequences are generally present at excess, at Tm, 50% of the probes are occupied 
at equilibrium. Typically, stringent conditions will be those in which the salt concentration is less 
than about ; 1 .0 M sodium ion, typically about 0.01 to 1 .0 M sodium ion (or other salts) at pH 7.0 to 
8.3 and the temperature is at least about 30°C for short probes, primers or oligonucleotides (e.g., 
10 nt to 50 nt) and at least about 60°C for longer probes, primers and oligonucleotides. Stringent 
conditions may also be achieved with the addition of destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, et 
aL, (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989), 
6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 70%, 75%, 
85%, 90%, 95%, 98%>, or 99% homologous to each other typically remain hybridized to each 
other. A non-limiting example of stringent hybridization conditions are hybridization in a high 
salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM EDTA, 0.02% PVP, 0.02% 
Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA at 65°C, followed by one or 
more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated nucleic acid molecule of the 
invention that hybridizes under stringent conditions to the sequences SEQ ID NOS: 1, 3, 5, 7, 9, 
1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, 
corresponds to a naturally-occurring nucleic acid molecule. As used herein, a 
"naturally-occurring" nucleic acid molecule refers to an RNA or DNA molecule having a 
nucleotide sequence that occurs in nature (e.g. , encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
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27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, or fragments, analogs or 
derivatives thereof, under conditions of moderate stringency is provided. A non-limiting example 
of moderate stringency hybridization conditions are hybridization in 6X SSC, 5X Denhardt's 
solution, 0.5% SDS and 100 mg/ml denatured salmon sperm DNA at 55°C, followed by one or 
more washes in IX SSC, 0.1% SDS at 37°C. Other conditions of moderate stringency that may be 
used are well-known within the art. See, e.g., Ausubel, et al (eds.), 1993, Current Protocols in 
Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990; Gene Transfer and Expression, 
A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule comprising 
the nucleotide sequences SEQIDNOS: 1,3,5,7, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31,33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, or fragments, analogs or derivatives thereof, 
under conditions of low stringency, is provided. A non-limiting example of low stringency 
hybridization conditions are hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 
5 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 
10% (wt/vol) dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM 
Tris-HCl (pH 7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that 
may be used are well known in the art {e.g., as employed for cross-species hybridizations). See, 
e.g., Ausubel, et al. (eds.), 1993, Current Protocols in Molecular Biology, John Wiley & Sons, 
NY, and Kriegler, 1 990, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, 
NY; Shilo and Weinberg, 1981. Proc Natl Acad Sci USA 78: 6789-6792. 

Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may exist in the 
population, the skilled artisan will further appreciate that changes can be introduced by mutation 
into the nucleotide sequences SEQ ID NOS: 1,3,5,7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31, 
33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, thereby leading to changes in the amino 
acid sequences of the encoded NOVX proteins, without altering the functional ability of said 
NOVX proteins. For example, nucleotide substitutions leading to amino acid substitutions at 
"non-essential" amino acid residues can be made in the sequence SEQ ID NOS: 2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60. A 
"non-essential" amino acid residue is a residue that can be altered from the wild-type sequences of 
the NOVX proteins without altering their biological activity, whereas an "essential" amino acid 
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residue is required for such biological activity. For example, amino acid residues that are 
conserved among the NOVX proteins of the invention are predicted to be particularly non- 
amenable to alteration. Amino acids for which conservative substitutions can be made are well- 
known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60 yet retain 
biological activity. In one embodiment, the isolated nucleic acid molecule comprises a nucleotide 
sequence encoding a protein, wherein the protein comprises an amino acid sequence at least about 
45% homologous to the amino acid sequences SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60. Preferably, the protein 
encoded by the nucleic acid molecule is at least about 60% homologous to SEQ ID NOS: 2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 
and 60; more preferably at least about 70% homologous SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 

18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60; still more 
preferably at least about 80% homologous to SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60; even more preferably at 
least about 90% homologous to SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 
32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60; and most preferably at least about 95% 
homologous to SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60. 

An isolated nucleic acid molecule encoding an NOVX protein homologous to the protein 
of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 
48, 50, 52, 54, 56, 58, or 60 can be created by introducing one or more nucleotide substitutions, 
additions or deletions into the nucleotide sequence of SEQ ID NOS : 1,3, 5, 7, 9, 11,13, 15, 17, 

19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, such that one 
or more amino acid substitutions, additions or deletions are introduced into the encoded protein. 
Mutations can be introduced into SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59 by standard techniques, such as 
site-directed mutagenesis and PCR-mediated mutagenesis. Preferably, conservative amino acid 
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substitutions are made at one or more predicted, non-essential amino acid residues. A 
"conservative amino acid substitution" is one in which the amino acid residue is replaced with an 
amino acid residue having a similar side chain. Families of amino acid residues having similar 
side chains have been defined within the art. These families include amino acids with basic side 
chains (e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), 
uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, 
cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine, 
methionine, tryptophan), beta-branched side chains (e.g., threonine, valine, isoleucine) and 
aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted non- 
essential amino acid residue in the NOVX protein is replaced with another amino acid residue 
from the same side chain family. Alternatively, in another embodiment, mutations can be 
introduced randomly along all or part of an NOVX coding sequence, such as by saturation 
mutagenesis, and the resultant mutants can be screened for NOVX biological activity to identify 
mutants that retain activity. Following mutagenesis of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, the encoded 
protein can be expressed by any recombinant technology known in the art and the activity of the 
protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully conserved 
"weak" residues. The "strong" group of conserved amino acid residues may be any one of the 
following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW, wherein the 
single letter amino acid codes are grouped by those amino acids that may be substituted for each 
other. Likewise, the "weak" group of conserved residues may be any one of the following: CSA, 
ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, VLIM, HFY, wherein the 
letters within each group represent the single letter amino acid code. 
In one embodiment, a mutant NOVX protein can be assayed for (/) the ability to form 
protein:protein interactions with other NOVX proteins, other cell-surface proteins, or biologically- 
active portions thereof, (it) complex formation between a mutant NOVX protein and an NOVX 
ligand; or (///) the ability of a mutant NOVX protein to bind to an intracellular target protein or 
biologically-active portion thereof; (e.g. avidin proteins). 
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In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 
regulate a specific biological function {e.g., regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, or fragments, analogs or derivatives thereof. An 
"antisense" nucleic acid comprises a nucleotide sequence that is complementary to a "sense" 
nucleic acid encoding a protein (e.g., complementary to the coding strand of a double-stranded 
cDNA molecule or complementary to an mRNA sequence). In specific aspects, antisense nucleic 
acid molecules are provided that comprise a sequence complementary to at least about 10, 25, 50, 
100, 250 or 500 nucleotides or an entire NOVX coding strand, or to only a portion thereof. 
Nucleic acid molecules encoding fragments, homologs, derivatives and analogs of an NOVX 
protein of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 
44, 46, 48, 50, 52, 54, 56, 58, or 60, or antisense nucleic acids complementary to an NOVX 
nucleic acid sequence of SEQ ID NOS: 1,3,5,7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" of 
the coding strand of a nucleotide sequence encoding an NOVX protein. The term "coding region" 
refers to the region of the nucleotide sequence comprising codons which are translated into amino 
acid residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence encoding the NOVX protein. 
The term "noncoding region" refers to 5' and 3' sequences which flank the coding region that are 
not translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, antisense 
nucleic acids of the invention can be designed according to the rules of Watson and Crick or 
Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary to the entire 
coding region of NOVX mRNA, but more preferably is an oligonucleotide that is antisense to 
only a portion of the coding or noncoding region of NOVX mRNA. For example, the antisense 
oligonucleotide can be complementary to the region surrounding the translation start site of 
NOVX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 
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40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be constructed 
using chemical synthesis or enzymatic ligation reactions using procedures known in the art. For 
example, an antisense nucleic acid {e.g., an antisense oligonucleotide) can be chemically 
synthesized using naturally-occurring nucleotides or variously modified nucleotides designed to 
increase the biological stability of the molecules or to increase the physical stability of the duplex 
formed between the antisense and sense nucleic acids {e.g., phosphorothioate derivatives and 
acridine substituted nucleotides can be used). 

Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 

4- acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 

5- carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine, 
N6-isopentenyladenine, 1-methylguanine, 1 -methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5 -methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation {i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein {e.g. , by 
inhibiting transcription and/or translation). The hybridization can be by conventional nucleotide 
complementarity to form a stable duplex, or, for example, in the case of an antisense nucleic acid 
molecule that binds to DNA duplexes, through specific interactions in the major groove of the 
double helix. An example of a route of administration of antisense nucleic acid molecules of the 
invention includes direct injection at a tissue site. Alternatively, antisense nucleic acid molecules 
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can be modified to target selected cells and then administered systemically. For example, for 
systemic administration, antisense molecules can be modified such that they specifically bind to 
receptors or antigens expressed on a selected cell surface (e.g., by linking the antisense nucleic 
acid molecules to peptides or antibodies that bind to cell surface receptors or antigens). The 
antisense nucleic acid molecules can also be delivered to cells using the vectors described herein. 
To achieve sufficient nucleic acid molecules, vector constructs in which the antisense nucleic acid 
molecule is placed under the control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
□-anomeric nucleic acid molecule. An D-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual □ -units, the 
strands run parallel to each other. See, e.g., Gaultier, et ah, 1987. Nucl. Acids Res. 15: 6625-6641. 
The antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (See, e.g., 
Inoue, et al 1987. Nucl. Acids Res. 15: 6131-6148) or a chimeric RNA-DNA analogue (See, e.g., 
Inoue, etal, 1987. FEES Lett. 215: 327-330. 

Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, and 
nucleic acids whose sugar phosphate backbones are modified or derivatized. These modifications 
are carried out at least in part to enhance the chemical stability of the modified nucleic acid, such 
that they may be used, for example, as antisense binding nucleic acids in therapeutic applications 
in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. Ribozymes 
are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as an mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g., hammerhead ribozymes as described in Haselhoff and Gerlach 1988. 
Nature 334: 585-591) can be used to catalytically cleave NOVX mRNA transcripts to thereby 
inhibit translation of NOVX mRNA. A ribozyme having specificity for an NOVX-encoding 
nucleic acid can be designed based upon the nucleotide sequence of an NOVX cDNA disclosed 
herein (i.e., SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45, 47, 49, 51, 53, 55, 57, and 59). For example, a derivative of a Tetrahymena L-19 IVS 
RNA can be constructed in which the nucleotide sequence of the active site is complementary to 
the nucleotide sequence to be cleaved in an NOVX-encoding mRNA. See, e.g., U.S. Patent 
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4,987,071 to Cech, et al and U.S. Patent 5,1 16,742 to Cech, et al. NOVX mRNA can also be 
used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 
molecules. See, e.g., Bartel et al, (1993) Science 261:141 1-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region of the NOVX nucleic acid {e.g. , the NOVX promoter 
and/or enhancers) to form triple helical structures that prevent transcription of the NOVX gene in 
target cells. See, e.g., Helene, 1991 . Anticancer Drug Des. 6: 569-84; Helene, et al. 1992. Ann. 
N. Y. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-1 5. 

In various embodiments, the NOVX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g. , the stability, hybridization, or solubility of 
the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can be 
modified to generate peptide nucleic acids. See, e.g., Hyrup, et al., 1996. BioorgMed Chem A: 
5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid mimics 
(e.g., DNA mimics) in which the deoxyribose phosphate backbone is replaced by a pseudopeptide 
backbone and only the four natural nucleobases are retained. The neutral backbone of PNAs has 
been shown to allow for specific hybridization to DNA and RNA under conditions of low ionic 
strength. The synthesis of PNA oligomers can be performed using standard solid phase peptide 
synthesis protocols as described in Hyrup, et al, 1996. supra; Perry-O'Keefe, et al, 1996. Proc. 
Natl. Acad. Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 
PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs of 
NOVX can also be used, for example, in the analysis of single base pair mutations in a gene {e.g., 
PNA directed PCR clamping; as artificial restriction enzymes when used in combination with 
other enzymes, e.g., Si nucleases {See, Hyrup, et al, \996.supra); or as probes or primers for 
DNA sequence and hybridization {See, Hyrup, et al, 1996, supra; Perry-O'Keefe, et al, 1996. 
supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their stability 
or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the formation of 
PNA-DNA chimeras, or by the use of liposomes or other techniques of drug delivery known in the 
art. For example, PNA-DNA chimeras of NOVX can be generated that may combine the 
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advantageous properties of PNA and DNA. Such chimeras allow DNA recognition enzymes (e.g. , 
RNase H and DNA polymerases) to interact with the DNA portion while the PNA portion would 
provide high binding affinity and specificity. PNA-DNA chimeras can be linked using linkers of 
appropriate lengths selected in terms of base stacking, number of bonds between the nucleobases, 
and orientation (see, Hyrup, et al, 1996. supra). The synthesis of PNA-DNA chimeras can be 
performed as described in Hyrup, et al, 1996. supra and Finn, et aU 1996. Nucl Acids Res 24: 
3357-3363. For example, a DNA chain can be synthesized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 
5 , -(4-methoxytrityl)amino-5'-deoxy-thymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA. See, e.g., Mag,etal., 1989. Nucl Acid Res 17: 5973-5988. PNA 
monomers are then coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA 
segment and a 3' DNA segment. See, e.g., Finn, et al, 1996. supra. Alternatively, chimeric 
molecules can be synthesized with a 5' DNA segment and a 3' PNA segment. See, e.g., Petersen, 
et aL, 1 975. Bioorg. Med. Chem. Lett. 5: 1 1 1 9-1 1 124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g. , for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger, et a/., 1989. Proc. Natl. Acad. Sci. U.S.A. 86: 6553-6556; 
Lemaitre, etal, 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. WO88/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (see, e.g., Krol, et 
al, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. Pharm. Res. 5: 
539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 
a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered cleavage 
agent, and the like. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino acid 
sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS: 2, 4, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60. 
The invention also includes a mutant or variant protein any of whose residues may be changed 
from the corresponding residues shown in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60 while still encoding a 
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protein that maintains its NOVX activities and physiological functions, or a functional fragment 
thereof. 

In general, an NOVX variant that preserves NOVX-like function includes any variant in 
which residues at a particular position in the sequence have been substituted by other amino acids, 
and further include the possibility of inserting an additional residue or residues between two 
residues of the parent protein as well as the possibility of deleting one or more residues from the 
parent sequence. Any amino acid substitution, insertion, or deletion is encompassed by the 
invention. In favorable circumstances, the substitution is a conservative substitution as defined 
above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically-active 
portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided are 
polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In one 
embodiment, native NOVX proteins can be isolated from cells or tissue sources by an appropriate 
purification scheme using standard protein purification techniques. In another embodiment, 
NOVX proteins are produced by recombinant DNA techniques. Alternative to recombinant 
expression, an NOVX protein or polypeptide can be synthesized chemically using standard 
peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof is 
substantially free of cellular material or other contaminating proteins from the cell or tissue source 
from which the NOVX protein is derived, or substantially free from chemical precursors or other 
chemicals when chemically synthesized. The language "substantially free of cellular material" 
includes preparations of NOVX proteins in which the protein is separated from cellular 
components of the cells from which it is isolated or recombinantly-produced. In one embodiment, 
the language "substantially free of cellular material" includes preparations of NOVX proteins 
having less than about 30% (by dry weight) of non-NOVX proteins (also referred to herein as a 
"contaminating protein"), more preferably less than about 20% of non-NOVX proteins, still more 
preferably less than about 10% of non-NOVX proteins, and most preferably less than about 5% of 
non-NOVX proteins. When the NOVX protein or biologically-active portion thereof is 
recombinantly-produced, it is also preferably substantially free of culture medium, i.e., culture 
medium represents less than about 20%, more preferably less than about 10%, and most 
preferably less than about 5% of the volume of the NOVX protein preparation. 
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The language "substantially free of chemical precursors or other chemicals" includes 
preparations of NOVX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the language 
"substantially free of chemical precursors or other chemicals" includes preparations of NOVX 
proteins having less than about 30% (by dry weight) of chemical precursors or non-NOVX 
chemicals, more preferably less than about 20% chemical precursors or non-NOVX chemicals, 
still more preferably less than about 10% chemical precursors or non-NOVX chemicals, and most 
preferably less than about 5% chemical precursors or non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino acid 
sequences sufficiently homologous to or derived from the amino acid sequences of the NOVX 
proteins (e.g., the amino acid sequence shown in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60) that include fewer 
amino acids than the full-length NOVX proteins, and exhibit at least one activity of an NOVX 
protein. Typically, biologically-active portions comprise a domain or motif with at least one 
activity of the NOVX protein. A biologically-active portion of an NOVX protein can be a 
polypeptide which is, for example, 10, 25, 50, 100 or more amino acid residues in length. 
Moreover, other biologically-active portions, in which other regions of the protein are deleted, can 
be prepared by recombinant techniques and evaluated for one or more of the functional activities 
of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID NOS: 2, 
4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 
58,or 60. In other embodiments, the NOVX protein is substantially homologous to SEQ ID NOS: 
2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 
56, 58, or 60, and retains the functional activity of the protein of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60, yet 
differs in amino acid sequence due to natural allelic variation or mutagenesis, as described in 
detail, below. 

Accordingly, in another embodiment, the NOVX protein is a protein that comprises an 
amino acid sequence at least about 45% homologous to the amino acid sequence SEQ ID NOS: 2, 
4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 
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58, or 60, and retains the functional activity of the NOVX proteins of SEQ ID NOS: 2, 4, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60. 



Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic acids, 
the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced in the 
sequence of a first amino acid or nucleic acid sequence for optimal alignment with a second amino 
or nucleic acid sequence). The amino acid residues or nucleotides at corresponding amino acid 
positions or nucleotide positions are then compared. When a position in the first sequence is 
occupied by the same amino acid residue or nucleotide as the corresponding position in the second 
sequence, then the molecules are homologous at that position (i.e. , as used herein amino acid or 
nucleic acid "homology" is equivalent to amino acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity between 
two sequences. The homology may be determined using computer programs known in the art, 
such as GAP software provided in the GCG program package. See, Needleman and Wunsch, 
1970. JMol Biol 48: 443-453. Using GCG GAP software with the following settings for nucleic 
acid sequence comparison: GAP creation penalty of 5.0 and GAP extension penalty of 0.3, the 
coding region of the analogous nucleic acid sequences referred to above exhibits a degree of 
identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99%, with the CDS 
(encoding) part of the DNA sequence shown in SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of positions 
at which the identical nucleic acid base {e.g., A, T, C, G, U, or I, in the case of nucleic acids) 
occurs in both sequences to yield the number of matched positions, dividing the number of 
matched positions by the total number of positions in the region of comparison {i.e., the window 
size), and multiplying the result by 100 to yield the percentage of sequence identity. The term 
"substantial identity" as used herein denotes a characteristic of a polynucleotide sequence, 
wherein the polynucleotide comprises a sequence that has at least 80 percent sequence identity, 
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preferably at least 85 percent identity and often 90 to 95 percent sequence identity, more usually at 
least 99 percent sequence identity as compared to a reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively-linked 
to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having an amino 
acid sequence corresponding to an NOVX protein SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60), whereas a 
"non-NOVX polypeptide" refers to a polypeptide having an amino acid sequence corresponding to 
a protein that is not substantially homologous to the NOVX protein, e.g., a protein that is different 
from the NOVX protein and that is derived from the same or a different organism. Within an 
NOVX fusion protein the NOVX polypeptide can correspond to all or a portion of an NOVX 
protein. In one embodiment, an NOVX fusion protein comprises at least one biologically-active 
portion of an NOVX protein. In another embodiment, an NOVX fusion protein comprises at least 
two biologically-active portions of an NOVX protein. In yet another embodiment, an NOVX 
fusion protein comprises at least three biologically-active portions of an NOVX protein. Within 
the fusion protein, the term "operatively-linked" is intended to indicate that the NOVX 
polypeptide and the non-NOVX polypeptide are fused in-frame with one another. The 
non-NOVX polypeptide can be fused to the N-terminus or C-terminus of the NOVX polypeptide. 

In one embodiment, the fusion protein is a GST-NOVX fusion protein in which the NOVX 
sequences are fused to the C-terminus of the GST (glutathione S-transferase) sequences. Such 
fusion proteins can facilitate the purification of recombinant NOVX polypeptides. 

In another embodiment, the fusion protein is an NOVX protein containing a heterologous 
signal sequence at its N-terminus. In certain host cells (e.g., mammalian host cells), expression 
and/or secretion of NOVX can be increased through use of a heterologous signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-immunoglobulin fusion protein 
in which the NOVX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention 
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit an 
interaction between an NOVX ligand and an NOVX protein on the surface of a cell, to thereby 
suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin fusion 
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proteins can be used to affect the bioavailability of an NOVX cognate ligand. Inhibition of the 
NOVX ligand/NOVX interaction may be useful therapeutically for both the treatment of 
proliferative and differentiative disorders, as well as modulating (e.g. promoting or inhibiting) cell 
survival. Moreover, the NOVX-immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce anti-NOVX antibodies in a subject, to purify NOVX ligands, and in 
screening assays to identify molecules that inhibit the interaction of NOVX with an NOVX ligand. 

An NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different polypeptide 
sequences are ligated together in-frame in accordance with conventional techniques, e.g., by 
employing blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to 
provide for appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase 
treatment to avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion 
gene can be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, e.g., 
Ausubel, et al. (eds.) Current Protocols in Molecular Biology, John Wiley & Sons, 1992). 
Moreover, many expression vectors are commercially available that already encode a fusion 
moiety (e.g. , a GST polypeptide). An NOVX-encoding nucleic acid can be cloned into such an 
expression vector such that the fusion moiety is linked in-frame to the NOVX protein. 

NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
NOVX agonists (i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can be 
generated by mutagenesis (e.g. , discrete point mutation or truncation of the NOVX protein). An 
agonist of the NOVX protein can retain substantially the same, or a subset of, the biological 
activities of the naturally occurring form of the NOVX protein. An antagonist of the NOVX 
protein can inhibit one or more of the activities of the naturally occurring form of the NOVX 
protein by, for example, competitively binding to a downstream or upstream member of a cellular 
signaling cascade which includes the NOVX protein. Thus, specific biological effects can be 
elicited by treatment with a variant of limited function. In one embodiment, treatment of a subject 
with a variant having a subset of the biological activities of the naturally occurring form of the 
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protein has fewer side effects in a subject relative to treatment with the naturally occurring form of 
the NOVX proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (i.e., mimetics) or 
as NOVX antagonists can be identified by screening combinatorial libraries of mutants (e.g., 
truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist activity. In 
one embodiment, a variegated library of NOVX variants is generated by combinatorial 
mutagenesis at the nucleic acid level and is encoded by a variegated gene library. A variegated 
library of NOVX variants can be produced by, for example, enzymatically ligating a mixture of 
synthetic oligonucleotides into gene sequences such that a degenerate set of potential NOVX 
sequences is expressible as individual polypeptides, or alternatively, as a set of larger fusion 
proteins (e.g., for phage display) containing the set of NOVX sequences therein. There are a 
variety of methods which can be used to produce libraries of potential NOVX variants from a 
degenerate oligonucleotide sequence. Chemical synthesis of a degenerate gene sequence can be 
performed in an automatic DNA synthesizer, and the synthetic gene then ligated into an 
appropriate expression vector. Use of a degenerate set of genes allows for the provision, in one 
mixture, of all of the sequences encoding the desired set of potential NOVX sequences. Methods 
for synthesizing degenerate oligonucleotides are well-known within the art. See, e.g., Narang, 
1983. Tetrahedron 39: 3; Itakura, et aL, 1984. Annu. Rev. Biochem. 53: 323; Itakura, et a/., 1984. 
Science 198: 1056; Ike, et aL, 1983. Nucl Acids Res. 11: 477. 

Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be used to 
generate a variegated population of NOVX fragments for screening and subsequent selection of 
variants of an NOVX protein. In one embodiment, a library of coding sequence fragments can be 
generated by treating a double stranded PCR fragment of an NOVX coding sequence with a 
nuclease under conditions wherein nicking occurs only about once per molecule, denaturing the 
double stranded DNA, renaturing the DNA to form double-stranded DNA that can include 
sense/antisense pairs from different nicked products, removing single stranded portions from 
reformed duplexes by treatment with Si nuclease, and ligating the resulting fragment library into 
an expression vector. By this method, expression libraries can be derived which encodes 
N-terminal and internal fragments of various sizes of the NOVX proteins. 
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Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adaptable for rapid screening of the gene 
libraries generated by the combinatorial mutagenesis of NOVX proteins. The most widely used 
techniques, which are amenable to high throughput analysis, for screening large gene libraries 
typically include cloning the gene library into replicable expression vectors, transforming 
appropriate cells with the resulting library of vectors, and expressing the combinatorial genes 
under conditions in which detection of a desired activity facilitates isolation of the vector 
encoding the gene whose product was detected. Recursive ensemble mutagenesis (REM), a new 
technique that enhances the frequency of functional mutants in the libraries, can be used in 
combination with the screening assays to identify NOVX variants. See, e.g., Arkin and Yourvan, 
1992. Proa Natl Acad Sci. USA 89: 781 1-7815; Delgrave, et al, 1993. Protein Engineering 
6:327-331. 

Anti-NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fragments of NOVX 
proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain an 
antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a b, F a b' and F( a iy)2 
fragments, and an F a b expression library. In general, an antibody molecule obtained from humans 
relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another by the 
nature of the heavy chain present in the molecule. Certain classes have subclasses as well, such as 
IgGi, IgG2 ? and others. Furthermore, in humans, the light chain may be a kappa chain or a lambda 
chain. Reference herein to antibodies includes a reference to all such classes, subclasses and types 
of human antibody species. 

An isolated NOVX-related protein of the invention may be intended to serve as an antigen, 
or a portion or fragment thereof, and additionally can be used as an immunogen to generate 
antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal and 
monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence of 
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the full length protein and encompasses an epitope thereof such that an antibody raised against the 
peptide forms a specific immune complex with the full length protein or with any fragment that 
contains the epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues, 
or at least 15 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid 
residues. Preferred epitopes encompassed by the antigenic peptide are regions of the protein that 
are located on its surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the antigenic 
peptide is a region of NOVX-related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobicity analysis of the human NOVX-related protein sequence will 
indicate which regions of a NOVX-related protein are particularly hydrophilic and, therefore, are 
likely to encode surface residues useful for targeting antibody production. As a means for 
targeting antibody production, hydropathy plots showing regions of hydrophilicity and 
hydrophobicity may be generated by any method well known in the art, including, for example, 
the Kyte Doolittle or the Hopp Woods methods, either with or without Fourier transformation. 
See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad Sci. USA 78: 3824-3828; Kyte and Doolittle 
1982, J. Mol BioL 157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog thereof, 
may be utilized as an immunogen in the generation of antibodies that immunospecifically bind 
these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 
incorporated herein by reference). Some of these antibodies are discussed below. 
Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals {e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate immunogenic 
preparation can contain, for example, the naturally occurring immunogenic protein, a chemically 
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synthesized polypeptide representing the immunogenic protein, or a recombinantly expressed 
immunogenic protein. Furthermore, the protein may be conjugated to a second protein known to 
be immunogenic in the mammal being immunized. Examples of such immunogenic proteins 
include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, 
and soybean trypsin inhibitor. The preparation can further include an adjuvant. Various adjuvants 
used to increase the immunological response include, but are not limited to, Freund's (complete 
and incomplete), mineral gels (e.g., aluminum hydroxide), surface active substances (e.g., 
lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, dinitrophenol, etc.), adjuvants 
usable in humans such as Bacille Calmette-Guerin and Corynebacterium parvum, or similar 
immunostimulatory agents. Additional examples of adjuvants which can be employed include 
MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the target 
of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to purify 
the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 1 4, No. 8 (April 1 7, 2000), pp. 25-28). 
Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain gene 
product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
antibody are identical in all the molecules of the population. MAbs thus contain an antigen 
binding site capable of immunoreacting with a particular epitope of the antigen characterized by a 
unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those described 
by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, hamster, or 
other appropriate host animal, is typically immunized with an immunizing agent to elicit 
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lymphocytes that produce or are capable of producing antibodies that will specifically bind to the 
immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or a 
fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human 
origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources 
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing 
agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: 
Principles and Practice, Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 
Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can be cultured in a 
suitable culture medium that preferably contains one or more substances that inhibit the growth or 
survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the 
hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), 
which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 
California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol, 133:3001 (1984); Brodeur et a/., Monoclonal 
Antibody Production Techniques and Applications, Marcel Dekker, Inc., New York, (1987) pp. 51- 
63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for the 
presence of monoclonal antibodies directed against the antigen. Preferably, the binding specificity 
of monoclonal antibodies produced by the hybridoma cells is determined by immunoprecipitation 
or by an in vitro binding assay, such as radioimmunoassay (RIA) or enzyme-linked 
immunoabsorbent assay (ELISA). Such techniques and assays are known in the art. The binding 
affinity of the monoclonal antibody can, for example, be determined by the Scatchard analysis of 
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Munson and Pollard, Anal Biochem., 107:220 (1980). Preferably, antibodies having a high 
degree of specificity and a high binding affinity for the target antigen are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1 640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 
example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. : 

The monoclonal antibodies can also be made by recombinant DNA methods, such as those 
described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 
monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can be 
substituted for the variable domains of one antigen-combining site of an antibody of the invention 
to create a chimeric bivalent antibody. 
Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further comprise 
humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
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immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab') 2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al, 
Nature, 321 :522-525 (1986); Riechmann et al, Nature, 332:323-327 (1988); Verhoeyen et al, 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 
domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al, 1986; Riechmann et al, 1988; and Presta, Curr. Op. Struct. Biol, 
2:593-596(1992)). 
Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et ah, 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et ah, 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal antibodies 
may be utilized in the practice of the present invention and may be produced by using human 
hybridomas (see Cote, et al, 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by transforming 
human B-cells with Epstein Barr Virus in vitro (see Cole, et al, 1985 In: Monoclonal Antibodies 
and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, including 
phage display libraries (Hoogenboom and Winter, J. Mol. Biol, 227:381 (1991); Marks et al, J. 
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Mol. Biol, 222:581 (1991)). Similarly, human antibodies can be made by introducing human 
immunoglobulin loci into transgenic animals, e.g., mice in which the endogenous 
immunoglobulin genes have been partially or completely inactivated. Upon challenge, human 
antibody production is observed, which closely resembles that seen in humans in all respects, 
including gene rearrangement, assembly, and antibody repertoire. This approach is described, for 
example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,016, 
and in Marks et al {Bio/Technology 10, 779-783 (1992)); Lonberg et al {Nature 368 856-859 
(1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et all Nature Biotechnology 14, 845- 
51 (1996)); Neuberger {Nature Biotechnology 14, 826 (1996)); and Lonberg and Huszar {Intern. 
Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 
have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The preferred 
embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ as disclosed 
in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells which 
secrete fully human immunoglobulins. The antibodies can be obtained directly from the animal 
after immunization with an immunogen of interest, as, for example, a preparation of a polyclonal 
antibody, or alternatively from immortalized B cells derived from the animal, such as hybridomas 
producing monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with 
human variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
further modified to obtain analogs of antibodies such as, for example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 
5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
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locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a nucleotide 
sequence encoding a heavy chain into one mammalian host cell in culture, introducing an 
expression vector containing a nucleotide sequence encoding a light chain into another 
mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F a b expression libraries (see e.g., Huse, 
et a/., 1989 Science 246: 1275-1281) to allow rapid and effective identification of monoclonal F a t> 
fragments with the desired specificity for a protein or derivatives, fragments, analogs or homologs 
thereof. Antibody fragments that contain the idiotypes to a protein antigen may be produced by 
techniques known in the art including, but not limited to: (i) an F (a b')2 fragment produced by pepsin 
digestion of an antibody molecule; (ii) an Fab fragment generated by reducing the disulfide bridges 
of an F ( ab')2 fragment; (iii) an F ab fragment generated by the treatment of the antibody molecule 
with papain and a reducing agent and (iv) F v fragments. 
Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 
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Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant 
production of bispecific antibodies is based on the co-expression of two immunoglobulin heavy- 
chain/light-chain pairs, where the two heavy chains have different specificities (Milstein and 
Cuello, Nature, 305:537-539 (1983)). Because of the random assortment of immunoglobulin 
heavy and light chains, these hybridomas (quadromas) produce a potential mixture of ten different 
antibody molecules, of which only one has the correct bispecific structure. The purification of the 
correct molecule is usually accomplished by affinity chromatography steps. Similar procedures 
are disclosed in WO 93/08829, published 13 May 1993, and in Traunecker et a/., 1991 EMBO J., 
10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable host 
organism. For further details of generating bispecific antibodies see, for example, Suresh-e/ ah, 
Methods in Enzymology, 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair of 
antibody molecules can be engineered to maximize the percentage of heterodimers which are 
recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains {e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones {e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments {e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 
prepared using chemical linkage. Brennan et aL 9 Science 229:81 (1985) describe a procedure 
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wherein intact antibodies are proteolytically cleaved to generate F(ab') 2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to stabilize 
vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments generated are 
then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives is then 
reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is mixed with an 
equimolar amount of the other Fab'-TNB derivative to form the bispecific antibody. The 
bispecific antibodies produced can be used as agents for the selective immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al, J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab') 2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al:, J. Immunol. 148(5):1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two, 
different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can also 
be utilized for the production of antibody homodimers. The "diabody" technology described by 
Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an alternative 
mechanism for making bispecific antibody fragments. The fragments comprise a heavy-chain 
variable domain (V H ) connected to a light-chain variable domain (V L ) by a linker which is too 
short to allow pairing between the two domains on the same chain. Accordingly, the V H and Vl 
domains of one fragment are forced to pair with the complementary V L and V H domains of 
another fragment, thereby forming two antigen-binding sites. Another strategy for making 
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been reported. 
See, Gruber et al, J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific antibodies 
can be prepared. Tutt et al., J. Immunol. 147:60(1991). 
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Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 
immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule {e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 
possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 
Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies; Such; antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 
protein chemistry, including those involving crosslinking agents. For example, immunotoxins can 
be constructed using a disulfide exchange reaction or by forming a thioether bond. Examples of 
suitable reagents for this purpose include iminothiolate and methyl-4-mercaptobutyrimidate and 
those disclosed, for example, in U.S. Patent No. 4,676,980. 
Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, 
cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide 
bond formation in this region. The homodimeric antibody thus generated can have improved 
internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al, J. Exp Med., 176: 1 191-1 195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff et 
al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has 
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dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. See 

Stevenson et al, Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, Aleurites 
fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and PAP-S), 
momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, mitogellin, 
restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of radionuclides are 
available for the production of radioconjugated antibodies. Examples include 212 Bi, 131 1, 131 In, 90 Y, 
,.and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 
active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis- 
(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), and bis- 
active fluorine compounds (such as l,5-difluoro~2,4-dinitrobenzene). For example, a ricin 
immunotoxin can be prepared as described in Vitetta et aL, Science, 238: 1098 (1987). Carbon- 
14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is an 
exemplary chelating agent for conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such streptavidin) 
for utilization in tumor pretargeting wherein the antibody-receptor conjugate is administered to the 
patient, followed by removal of unbound conjugate from the circulation using a clearing agent and 
then administration of a "ligand" (e.g., avidin) that is in turn conjugated to a cytotoxic agent. 
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In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and other 
immunologically-mediated techniques known within the art. In a specific embodiment, selection 
of antibodies that are specific to a particular domain of an NOVX protein is facilitated by 
generation of hybridomas that bind to the fragment of an NOVX protein possessing such a 
domain. Thus, antibodies that are specific for a desired domain within an NOVX protein, or 
derivatives, fragments, analogs or homologs thereof, are also provided herein. 

Anti-NOVX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an NOVX protein (e.g., for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for use in 
imaging the protein, and the like). In a given embodiment, antibodies for NOVX proteins, or 
derivatives, fragments, analogs or homologs thereof, that contain the antibody derived binding 
domain, are utilized as pharmacologically-active compounds (hereinafter "Therapeutics"). 

An anti-NOVX antibody (e.g., monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. An 
anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from cells and of 
recombinantly-produced NOVX polypeptide expressed in host cells. Moreover, an anti-NOVX 
antibody can be used to detect NOVX protein (e.g., in a cellular lysate or cell supernatant) in order 
to evaluate the abundance and pattern of expression of the NOVX protein. Anti-NOVX 
antibodies can be used diagnostically to monitor protein levels in tissue as part of a clinical testing 
procedure, e.g., to, for example, determine the efficacy of a given treatment regimen. Detection 
can be facilitated by coupling (i.e., physically linking) the antibody to a detectable substance. 
Examples of detectable substances include various enzymes, prosthetic groups, fluorescent 
materials, luminescent materials, bioluminescent materials, and radioactive materials. Examples 
of suitable enzymes include horseradish peroxidase, alkaline phosphatase, D-galactosidase, or 
acetylcholinesterase; examples of suitable prosthetic group complexes include streptavidin/biotin 
and avidin/biotin; examples of suitable fluorescent materials include umbelliferone, fluorescein, 
fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or 
phycoerythrin; an example of a luminescent material includes luminol; examples of 
bioluminescent materials include luciferase, luciferin, and aequorin, and examples of suitable 
radioactive material include l25 I, 13! I, 35 S or 3 H. 
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NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term 'Vector" refers to a nucleic acid molecule capable of 
transporting another nucleic acid to which it has been linked. One type of vector is a "plasmid", 
which refers to a circular double stranded DNA loop into which additional DNA segments can be 
ligated. Another type of vector is a viral vector, wherein additional DNA segments can be ligated 
into the viral genome. Certain vectors are capable of autonomous replication in a host cell into 
which they are introduced (e.g., bacterial vectors having a bacterial origin of replication and 
episomal mammalian vectors). Other vectors (e.g., non-episomal mammalian vectors) are 
integrated into the genome of a host cell upon introduction into the host cell, and thereby are 
replicated along with the host genome. Moreover, certain vectors are capable of directing the 
expression of genes to which they are operatively-linked. Such vectors are referred to herein as 
"expression vectors". In general, expression vectors of utility in recombinant DNA techniques are 
often in the form of plasmids. In the present specification, "plasmid" and "vector" can be used 
interchangeably as the plasmid is the most commonly used form of vector. However, the 
invention is intended to include such other forms of expression vectors, such as viral vectors (e.g., 
replication defective retroviruses, adenoviruses and adeno-associated viruses), which serve 
equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that the 
recombinant expression vectors include one or more regulatory sequences, selected on the basis of 
the host cells to be used for expression, that is operatively-linked to the nucleic acid sequence to 
be expressed. Within a recombinant expression vector, "operably-linked" is intended to mean that 
the nucleotide sequence of interest is linked to the regulatory sequence(s) in a manner that allows 
for expression of the nucleotide sequence (e.g., in an in vitro transcription/translation system or in 
a host cell when the vector is introduced into the host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in Enzymology 185, 
Academic Press, San Diego, Calif. (1990). Regulatory sequences include those that direct 
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constitutive expression of a nucleotide sequence in many types of host cell and those that direct 
expression of the nucleotide sequence only in certain host cells (e.g., tissue-specific regulatory 
sequences). It will be appreciated by those skilled in the art that the design of the expression 
vector can depend on such factors as the choice of the host cell to be transformed, the level of 
expression of protein desired, etc. The expression vectors of the invention can be introduced into 
host cells to thereby produce proteins or peptides, including fusion proteins or peptides, encoded 
by nucleic acids as described herein (e.g., NOVX proteins, mutant forms of NOVX proteins, 
fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, Gene 
Expression Technology: Methods in Enzymology> 185, Academic Press, San Diego, Calif. (1990). 
Alternatively, the recombinant expression vector can be transcribed and translated in vitro, for 
example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with vectors 
containing constitutive or inducible promoters directing the expression of either fusion or 
non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded therein, 
usually to the amino terminus of the recombinant protein. Such fusion vectors typically serve 
three purposes: (/) to increase expression of recombinant protein; (11) to increase the solubility of 
the recombinant protein; and (Hi) to aid in the purification of the recombinant protein by acting as 
a ligand in affinity purification. Often, in fusion expression vectors, a proteolytic cleavage site is 
introduced at the junction of the fusion moiety and the recombinant protein to enable separation of 
the recombinant protein from the fusion moiety subsequent to purification of the fusion protein. 
Such enzymes, and their cognate recognition sequences, include Factor Xa, thrombin and 
enterokinase. Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith 
and Johnson, 1988. Gene 67: 3 1-40), pMAL (New England Biolabs, Beverly, Mass.) and pRIT5 
(Pharmacia, Piscataway, NJ.) that fuse glutathione S-transferase (GST), maltose E binding 
protein, or protein A, respectively, to the target recombinant protein. 



252 



JL U& Jb-k&rkk U H- „ A U A tMJ iS, 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc (Amrann et al, 
(1988) Gene 69:301-315) and pET 1 Id (Studier et al, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990) 60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 185, 
Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is to alter the nucleic acid 
sequence of the nucleic acid to be inserted into an expression vector so that the individual codons 
for each amino acid are those preferentially utilized in E. coli (see, e.g., Wada, et al, 1992. Nucl. 
Acids Res. 20: 21 1 1-2118). Such alteration of nucleic acid sequences of the invention can be 
carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. Examples of 
vectors for expression in yeast Saccharomyces cerivisae include pYepSecl (Baldari, et al., 1987. 
EMBO J. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 933-943), pJRY88 (Schultz 
et al, 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Corporation, San Diego, Calif.), and picZ 
(InVitrogen Corp, San Diego, Calif). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g. , SF9 
cells) include the pAc series (Smith, et al, 1983. Mol. Cell. Biol. 3: 2156-2165) and the pVL 
series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors include 
pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et al, 1987. EMBO J. 6: 
187-195). When used in mammalian cells, the expression vector's control functions are often 
provided by viral regulatory elements. For example, commonly used promoters are derived from 
polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable expression 
systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of Sambrook, et 
al, Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring Harbor Laboratory, Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y., 1 989. 

In another embodiment, the recombinant mammalian expression vector is capable of directing 
expression of the nucleic acid preferentially in a particular cell type (e.g., tissue-specific 
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regulatory elements are used to express the nucleic acid). Tissue-specific regulatory elements are 
known in the art. Non-limiting examples of suitable tissue-specific promoters include the albumin 
promoter (liver-specific; Pinkert, et ah, 1987. Genes Dev. 1: 268-277), lymphoid-specific 
promoters (Calame and Eaton, 1988. Adv. Immunol. 43: 235-275), in particular promoters of T 
cell receptors (Winoto and Baltimore, 1989. EMBOJ. 8: 729-733) and immunoglobulins (Banerji, 
et al, 1983. Cell 33: 729-740; Queen and Baltimore, 1983. Cell 33: 741-748), neuron-specific 
promoters (e.g., the neurofilament promoter; Byrne and Ruddle, 1989. Proc. Natl Acad. Sci. USA 
86: 5473-5477), pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and 
mammary gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,3 16 and 
European Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 374-379) and 
the □ -fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That is, 
the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows for 
expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the antisense 
orientation can be chosen that direct the continuous expression of the antisense RNA molecule in 
a variety of cell types, for instance viral promoters and/or enhancers, or regulatory sequences can 
be chosen that direct constitutive, tissue specific or cell type specific expression of antisense 
RNA. The antisense expression vector can be in the form of a recombinant plasmid, phagemid or 
attenuated virus in which antisense nucleic acids are produced under the control of a high 
efficiency regulatory region, the activity of which can be determined by the cell type into which 
the vector is introduced. For a discussion of the regulation of gene expression using antisense 
genes see, e.g., Weintraub, et ah, "Antisense RNA as a molecular tool for genetic analysis," 
Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant expression 
vector of the invention has been introduced. The terms "host cell" and "recombinant host cell" are 
used interchangeably herein. It is understood that such terms refer not only to the particular 
subject cell but also to the progeny or potential progeny of such a cell. Because certain 
modifications may occur in succeeding generations due to either mutation or environmental 
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influences, such progeny may not, in fact, be identical to the parent cell, but are still included 
within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can be 
expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as Chinese 
hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to those skilled in 
the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium chloride 
co-precipitation, DEAE-dextran-mediated transfection, lipofection, or electroporation. Suitable 
methods for transforming or transfecting host cells can be found in Sambrook, et al. (Molecular 
Cloning: A Laboratory Manual. 2nd ed., Cold Spring Harbor Laboratory, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, N.Y., 1989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate the 
foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g. , resistance to antibiotics) is generally introduced into the host 
cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding NOVX or 
can be introduced on a separate vector. Cells stably transfected with the introduced nucleic acid 
can be identified by drug selection (e.g., cells that have incorporated the selectable marker gene 
will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can be 
used to produce (i.e., express) NOVX protein. Accordingly, the invention further provides 
methods for producing NOVX protein using the host cells of the invention. In one embodiment, 
the method comprises culturing the host cell of invention (into which a recombinant expression 
vector encoding NOVX protein has been introduced) in a suitable medium such that NOVX 
protein is produced. In another embodiment, the method further comprises isolating NOVX 
protein from the medium or the host cell. 
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Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic animals. 
For example, in one embodiment, a host cell of the invention is a fertilized oocyte or an 
embryonic stem cell into which NOVX protein-coding sequences have been introduced. Such host 
cells can then be used to create non-human transgenic animals in which exogenous NOVX 
sequences have been introduced into their genome or homologous recombinant animals in which 
endogenous NOVX sequences have been altered. Such animals are useful for studying the 
function and/or activity of NOVX protein and for identifying and/or evaluating modulators of 
NOVX protein activity. As used herein, a "transgenic animal" is a non-human animal, preferably 
a mammal, more preferably a rodent such as a rat or mouse, in which one or more of the cells of 
the animal includes a transgene. Other examples of transgenic animals include non-human 
primates, sheep, dogs, cows, goats, chickens, amphibians, etc. A transgene is exogenous DNA 
that is integrated into the genome of a cell from which a transgenic animal develops and that 
remains in the genome of the mature animal, thereby directing the expression of an encoded gene 
product in one or more cell types or tissues of the transgenic animal. As used herein, a 
"homologous recombinant animal" is a non-human animal, preferably a mammal, more preferably 
a mouse, in which an endogenous NOVX gene has been altered by homologous recombination 
between the endogenous gene and an exogenous DNA molecule introduced into a cell of the 
animal, e.g., an embryonic cell of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human NOVX cDNA sequences SEQ IDNOS: 1,3,5, 7, 9, 11, 13, 15, 17, 19,21,23, 25, 27,29, 
31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59 can be introduced as a transgene into 
the genome of a non-human animal. Alternatively, a non-human homologue of the human NOVX 
gene, such as a mouse NOVX gene, can be isolated based on hybridization to the human NOVX 
cDNA (described further supra) and used as a transgene. Intronic sequences and polyadenylation 
signals can also be included in the transgene to increase the efficiency of expression of the 
transgene. A tissue-specific regulatory sequence(s) can be operably-linked to the NOVX 
transgene to direct expression of NOVX protein to particular cells. Methods for generating 
transgenic animals via embryo manipulation and microinjection, particularly animals such as 
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mice, have become conventional in the art and are described, for example, in U.S. Patent Nos. 
4,736,866; 4,870,009; and 4,873,191; and Hogan, 1986. In: Manipulating the Mouse Embryo, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y. Similar methods are used for 
production of other transgenic animals. A transgenic founder animal can be identified based upon 
the presence of the NOVX transgene in its genome and/or expression of NOVX mRNA in tissues 
or cells of the animals. A transgenic founder animal can then be used to breed additional animals 
carrying the transgene. Moreover, transgenic animals carrying a transgene-encoding NOVX 
protein can further be bred to other transgenic animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at least a 
portion of an NOVX gene into which a deletion, addition or substitution has been introduced to 
thereby alter, e.g. , functionally disrupt, the NOVX gene. The NOVX gene can be a human gene 
(e.g., the cDNA of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 
39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59), but more preferably, is a non-human homologue of 
a human NOVX gene. For example, a mouse homologue of human NOVX gene of SEQ ID NOS: 
1,3,5,7, 9, 11, 13, 15, 17, 19,21,23, 25, 27, 29,31,33,35, 37,39,41,43, 45, 47, 49,51,53,55, 
57, and 59 can be used to construct a homologous recombination vector suitable for altering an 
endogenous NOVX gene in the mouse genome. In one embodiment, the vector is designed such 
that, upon homologous recombination, the endogenous NOVX gene is functionally disrupted (i.e., 
no longer encodes a functional protein; also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, the 
endogenous NOVX gene is mutated or otherwise altered but still encodes functional protein (e.g., 
the upstream regulatory region can be altered to thereby alter the expression of the endogenous 
NOVX protein). In the homologous recombination vector, the altered portion of the NOVX gene 
is flanked at its 5'- and 3'-termini by additional nucleic acid of the NOVX gene to allow for 
homologous recombination to occur between the exogenous NOVX gene carried by the vector and 
an endogenous NOVX gene in an embryonic stem cell. The additional flanking NOVX nucleic 
acid is of sufficient length for successful homologous recombination with the endogenous gene. 
Typically, several kilobases of flanking DNA (both at the 5'- and 3-termini) are included in the 
vector. See, e.g., Thomas, etal, 1987. Cell 51: 503 for a description of homologous 
recombination vectors. The vector is ten introduced into an embryonic stem cell line (e.g., by 
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electroporation) and cells in which the introduced NOVX gene has homologously-recombined 
with the endogenous NOVX gene are selected. See, e.g., Li, et al, 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to form 
aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas and Embryonic Stem Cells: 
A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 13-152. A chimeric embryo can then be 
implanted into a suitable pseudopregnant female foster animal and the embryo brought to term. 
Progeny harboring the homologously-recombined DNA in their germ cells can be used to breed 
animals in which all cells of the animal contain the homologously-recombined DNA by germline 
transmission of the transgene. Methods for constructing homologous recombination vectors and 
homologous recombinant animals are described further in Bradley, 1991. Curr. Opin. Biotechnol. 
2: 823-829; PCT International Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; and 
WO 93/041 69. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI . For a description of the cre/loxP 
recombinase system, See, e.g., Lakso, et al, 1992. Proc. Natl. Acad. Sci. USA 89: 6232-6236. 
Another example of a recombinase system is the FLP recombinase system of Saccharomyces 
cerevisiae. See, O'Gorman, etaL, 1991. Science 251:1351-1355. If a cre/loxP recombinase 
system is used to regulate expression of the transgene, animals containing transgenes encoding 
both the Cre recombinase and a selected protein are required. Such animals can be provided 
through the construction of "double" transgenic animals, e.g., by mating two transgenic animals, 
one containing a transgene encoding a selected protein and the other containing a transgene 
encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et al, 1997. Nature 385: 810-813. In brief, a cell 
(e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the growth 
cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of electrical 
pulses, to an enucleated oocyte from an animal of the same species from which the quiescent cell 
is isolated. The reconstructed oocyte is then cultured such that it develops to morula or blastocyte 
and then transferred to pseudopregnant female foster animal. The offspring borne of this female 
foster animal will be a clone of the animal from which the cell (e.g., the somatic cell) is isolated. 



258 



Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutical^ acceptable carrier. As used herein, "pharmaceutical^ acceptable 
carrier" is intended to include any and all solvents, dispersion media, coatings, antibacterial and 
antifungal agents, isotonic and absorption delaying agents, and the like, compatible with 
pharmaceutical administration. Suitable carriers are described in the most recent edition of 
Remington's Pharmaceutical Sciences, a standard reference text in the field, which is incorporated 
herein by reference. Preferred examples of such carriers or diluents include, but are not limited to, 
water, saline, finger's solutions, dextrose solution, and 5% human serum albumin. Liposomes and 
non-aqueous vehicles such as fixed oils may also be used. The use of such media and agents for 
pharmaceutical^ active substances is well known in the art. Except insofar as any conventional 
media or agent is incompatible with the active compound, use thereof in the compositions is 
contemplated. Supplementary active compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, e.g., 
intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile diluent 
such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene 
glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or methyl parabens; 
antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as 
ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, and 
agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be adjusted 
with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral preparation 
can be enclosed in ampoules, disposable syringes or multiple dose vials made of glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous solutions 
(where water soluble) or dispersions and sterile powders for the extemporaneous preparation of 
sterile injectable solutions or dispersion. For intravenous administration, suitable carriers include 
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physiological saline, bacteriostatic water, Cremophor EL™ (BASF, Parsippany, N.J.) or phosphate 
buffered saline (PBS). In all cases, the composition must be sterile and should be fluid to the 
extent that easy syringeability exists. It must be stable under the conditions of manufacture and 
storage and must be preserved against the contaminating action of microorganisms such as 
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for example, 
water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid polyethylene glycol, 
and the like), and suitable mixtures thereof. The proper fluidity can be maintained, for example, 
by the use of a coating such as lecithin, by the maintenance of the required particle size in the case 
of dispersion and by the use of surfactants. Prevention of the action of microorganisms can be 
achieved by various antibacterial and antifungal agents, for example, parabens, chlorobutanol, 
phenol, ascorbic acid, thimerosal, and the like. In many cases, it will be preferable to include 
isotonic agents, for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., an 
NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent with one 
or a combination of ingredients enumerated above, as required, followed by filtered sterilization. 
Generally, dispersions are prepared by incorporating the active compound into a sterile vehicle 
that contains a basic dispersion medium and the required other ingredients from those enumerated 
above. In the case of sterile powders for the preparation of sterile injectable solutions, methods of 
preparation are vacuum drying and freeze-drying that yields a powder of the active ingredient plus 
any additional desired ingredient from a previously sterile-filtered solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form of 
tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier for use 
as a mouthwash, wherein the compound in the fluid carrier is applied orally and swished and 
expectorated or swallowed. Pharmaceutical^ compatible binding agents, and/or adjuvant 
materials can be included as part of the composition. The tablets, pills, capsules, troches and the: 
like can contain any of the following ingredients, or compounds of a similar nature: a binder such 
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as microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a 
disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as magnesium 
stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose 
or saccharin; or a flavoring agent such as peppermint, methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an aerosol 
spray from pressured container or dispenser which contains a suitable propellant, e.g. , a gas such 
as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated 
are used in the formulation. Such penetrants are generally known in the art, and include, for 
example, for transmucosal administration, detergents, bile salts, and fusidic acid derivatives. 
Transmucosal administration can be accomplished through the use of nasal sprays or 
suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with conventional 
suppository bases such as cocoa butter and other glycerides) or retention enemas for rectal 
delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect the 
compound against rapid elimination from the body, such as a controlled release formulation, 
including implants and microencapsulated delivery systems. Biodegradable, biocompatible 
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, 
polyorthoesters, and polylactic acid. Methods for preparation of such formulations will be 
apparent to those skilled in the art. The materials can also be obtained commercially from Alza 
Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions (including liposomes 
targeted to infected cells with monoclonal antibodies to viral antigens) can also be used as 
pharmaceutical^ acceptable carriers. These can be prepared according to methods known to those 
skilled in the art, for example, as described in U.S. Patent No. 4,522,81 1 . 

It is especially advantageous to formulate oral or parenteral compositions in dosage unit 
form for ease of administration and uniformity of dosage. Dosage unit form as used herein refers 
to physically discrete units suited as unitary dosages for the subject to be treated; each unit 
containing a predetermined quantity of active compound calculated to produce the desired 



261 



therapeutic effect in association with the required pharmaceutical carrier. The specification for 
the dosage unit forms of the invention are dictated by and directly dependent on the unique 
characteristics of the active compound and the particular therapeutic effect to be achieved, and the 
limitations inherent in the art of compounding such an active compound for the treatment of 
individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as gene 
therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, intravenous 
injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by stereotactic injection 
(see, e.g., Chen, et a/., 1994. Proc. Natl. Acad. Scl USA 91: 3054-3057). The pharmaceutical 
preparation of the gene therapy vector can include the gene therapy vector in an acceptable 
diluent, or can comprise a slow release matrix in which the gene delivery vehicle is imbedded: 
Alternatively, where the complete gene delivery vector can be produced intact from recombinant 
cells, e.g., retroviral vectors, the pharmaceutical preparation can include one or more cells that 
produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX protein 
(e.g., via a recombinant expression vector in a host cell in gene therapy applications), to detect 
NOVX mRNA (e.g. , in a biological sample) or a genetic lesion in an NOVX gene, and to / 
modulate NOVX activity, as described further, below. In addition, the NOVX proteins can be 
used to screen drugs or compounds that modulate the NOVX protein activity or expression as well 
as to treat disorders characterized by insufficient or excessive production of NOVX protein or 
production of NOVX protein forms that have decreased or aberrant activity compared to NOVX 
wild-type protein (e.g.; diabetes (regulates insulin release); obesity (binds and transport lipids); 
metabolic disturbances associated with obesity, the metabolic syndrome X as well as anorexia 
and wasting disorders associated with chronic diseases and various cancers, and infectious 
disease(possesses anti-microbial activity) and the various dyslipidemias. In addition, the 
anti-NOVX antibodies of the invention can be used to detect and isolate NOVX proteins and 
modulate NOVX activity. In yet a further aspect, the invention can be used in methods to 
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influence appetite, absorption of nutrients and the disposition of metabolic substrates in both a 
positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays described 
herein and uses thereof for treatments as described, supra. 
Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, /. e. , candidate or test compounds or agents (e. g. , peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. The 
invention also includes compounds identified in the screening assays described herein. 
In one embodiment, the invention provides assays for screening candidate or test compounds 
which bind to or modulate the activity of the membrane-bound form of an NOVX protein or 
polypeptide or biologically-active portion thereof. The test compounds of the invention can be 
obtained using any of the numerous approaches in combinatorial library methods known in the art, 
including: biological libraries; spatially addressable parallel solid phase or solution phase 
libraries; synthetic library methods requiring deconvolution; the "one-bead one-compound" 
library method; and synthetic library methods using affinity chromatography selection. The 
biological library approach is limited to peptide libraries, while the other four approaches are 
applicable to peptide, non-peptide oligomer or small molecule libraries of compounds. See, e.g., 
Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a molecular 
weight of less than about 5 kD and most preferably less than about 4 kD. Small molecules can be, 
e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, lipids or other organic 
or inorganic molecules. Libraries of chemical and/or biological mixtures, such as fungal, 
bacterial, or algal extracts, are known in the art and can be screened with any of the assays of the 
invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, for 
example in: DeWitt, et aL, 1993. Proc. Natl Acad. Sci. U.S.A. 90: 6909; Erb, et al. 9 1994. Proc. 
Natl Acad Sci. U.S.A. 91: 11422; Zuckermann, et ah, 1994. J. Med. Chem. 37: 2678; Cho, etal, 
1993. Science 261: 1303; Carrell, etal 9 1994. Angew. Chem. Int. Ed. Engl. 33: 2059; Carell, et 
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aL, 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et al, 1994. J. Med. Chem. 37: 
1233. 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992. Biotechniques 
13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 1993. Nature 364: 
555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, U.S. Patent 5,233,409), 
plasmids (Cull, et aL, 1992. Proc. Natl. Acad. ScL USA 89: 1865-1869) or on phage (Scott and 
Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 249: 404-406; Cwirla, et aL, 1990. 
Proc. Natl. Acad. ScL U.S.A. 87: 6378-6382; Felici, 1991. J. Mol Biol 222: 301-310; Ladner, 
U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be accomplished, 
for example, by coupling the test compound with a radioisotope or enzymatic label such that 
binding of the test compound to the NOVX protein or biologically-active portion thereof can be 
determined by detecting the labeled compound in a complex. For example, test compounds can 
be labeled with 125 1, 35 S, 14 C, or 3 H, either directly or indirectly, and the radioisotope detected by 
direct counting of radioemission or by scintillation counting. Alternatively, test compounds can be 
enzymatically-labeled with, for example, horseradish peroxidase, alkaline phosphatase, or 
luciferase, and the enzymatic label detected by determination of conversion of an appropriate 
substrate to product. In one embodiment, the assay comprises contacting a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
surface with a known compound which binds NOVX to form an assay mixture, contacting the 
assay mixture with a test compound, and determining the ability of the test compound to interact 
with an NOVX protein, wherein determining the ability of the test compound to interact with an 
NOVX protein comprises determining the ability of the test compound to preferentially bind to 
NOVX protein or a biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, on 
the cell surface with a test compound and determining the ability of the test compound to 
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modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 
portion thereof. Determining the ability of the test compound to modulate the activity of NOVX 
or a biologically-active portion thereof can be accomplished, for example, by determining the 
ability of the NOVX protein to bind to or interact with an NOVX target molecule. As used herein, 
a "target molecule" is a molecule with which an NOVX protein binds or interacts in nature, for 
example, a molecule on the surface of a cell which expresses an NOVX interacting protein, a 
molecule on the surface of a second cell, a molecule in the extracellular milieu, a molecule 
associated with the internal surface of a cell membrane or a cytoplasmic molecule. An NOVX 
target molecule can be a non-NOVX molecule or an NOVX protein or polypeptide of the 
invention. In one embodiment, an NOVX target molecule is a component of a signal transduction 
pathway that facilitates transduction of an extracellular signal (e.g. a signal generated by binding 
of a compound to a membrane-bound NOVX molecule) through the cell membrane and into the 
cell. The target, for example, can be a second intercellular protein that has catalytic activity or a 
protein that facilitates the association of downstream signaling molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with an NOVX target 
molecule can be accomplished by one of the methods described above for determining direct 
binding. In one embodiment, determining the ability of the NOVX protein to bind to or interact 
with an NOVX target molecule can be accomplished by determining the activity of the target 
molecule. For example, the activity of the target molecule can be determined by detecting 
induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , diacylglycerol, IP3, 
etc.), detecting catalytic/enzymatic activity of the target an appropriate substrate, detecting the 
induction of a reporter gene (comprising an NOVX-responsive regulatory element operatively 
linked to a nucleic acid encoding a detectable marker, e.g., luciferase), or detecting a cellular 
response, for example, cell survival, cellular differentiation, or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting an NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or biologically-active 
portion thereof. Binding of the test compound to the NOVX protein can be determined either 
directly or indirectly as described above. In one such embodiment, the assay comprises contacting 
the NOVX protein or biologically-active portion thereof with a known compound which binds 
NOVX to form an assay mixture, contacting the assay mixture with a test compound, and 
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determining the ability of the test compound to interact with an NOVX protein, wherein 
determining the ability of the test compound to interact with an NOVX protein comprises 
determining the ability of the test compound to preferentially bind to NOVX or biologically-active 
portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 
protein or biologically-active portion thereof with a test compound and determining the ability of 
the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein or 
biologically-active portion thereof. Determining the ability of the test compound to modulate the 
activity of NOVX can be accomplished, for example, by determining the ability of the NOVX 
protein to bind to an NOVX target molecule by one of the methods described above for 
determining direct binding. In an alternative embodiment, determining the ability of the test 
compound to modulate the activity of NOVX protein can be accomplished by determining the 
ability of the NOVX protein further modulate an NOVX target molecule. For example, the 
catalytic/enzymatic activity of the target molecule on an appropriate substrate can be determined 
as described, supra. 

In yet another embodiment, the cell- free assay comprises contacting the NOVX protein or 
biologically-active portion thereof with a known compound which binds NOVX protein to form 
an assay mixture, contacting the assay mixture with a test compound, and determining the ability 
of the test compound to interact with an NOVX protein, wherein determining the ability of the test 
compound to interact with an NOVX protein comprises determining the ability of the NOVX 
protein to preferentially bind to or modulate the activity of an NOVX target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or the 
membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent such 
that the membrane-bound form of NOVX protein is maintained in solution. Examples of such 
solubilizing agents include non-ionic detergents such as n-octylglucoside, n-dodecylglucoside, 
n-dodecylmaltoside, octanoyl-N-methylglucamide, decanoyl-N-methylglucamide, Triton® X-100, 
Triton® X-l 14, Thesit®, Isotridecypoly(ethylene glycol ether) n , N-dodecyl- 
N,N-dimethyl-3-ammonio-l -propane sulfonate, 3-(3-cholamidopropyl) dimethylamminiol- 
1-propane sulfonate (CHAPS), or 3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-l-propane 
sulfonate (CHAPSO). 
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In more than one embodiment of the above assay methods of the invention, it may be desirable to 
immobilize either NOVX protein or its target molecule to facilitate separation of complexed from 
uncomplexed forms of one or both of the proteins, as well as to accommodate automation of the 
assay. Binding of a test compound to NOVX protein, or interaction of NOVX protein with a 
target molecule in the presence and absence of a candidate compound, can be accomplished in any 
vessel suitable for containing the reactants. Examples of such vessels include microtiter plates, 
test tubes, and micro-centrifuge tubes. In one embodiment, a fusion protein can be provided that 
adds a domain that allows one or both of the proteins to be bound to a matrix. For example, GST- 
NOVX fusion proteins or GST-target fusion proteins can be adsorbed onto glutathione sepharose 
beads (Sigma Chemical, St. Louis, MO) or glutathione derivatized microtiter plates, that are then 
combined with the test compound or the test compound and either the non-adsorbed target protein 
or NOVX protein, and the mixture is incubated under conditions conducive to complex formation 
(e.g., at physiological conditions for salt and pH). Following incubation, the beads or microtiter 
plate wells are washed to remove any unbound components, the matrix immobilized in the case of 
beads, complex determined either directly or indirectly, for example, as described, supra. 
Alternatively, the complexes can be dissociated from the matrix, and the level of NOVX protein 
binding or activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the screening 
assays of the invention. For example, either the NOVX protein or its target molecule can be 
immobilized utilizing conjugation of biotin and streptavidin. Biotinylated NOVX protein or target 
molecules can be prepared from biotin-NHS (N-hydroxy-succinimide) using techniques well- 
known within the art (e.g., biotinylation kit, Pierce Chemicals, Rockford, 111.), and immobilized in 
the wells of streptavidin-coated 96 well plates (Pierce Chemical). Alternatively, antibodies 
reactive with NOVX protein or target molecules, but which do not interfere with binding of the 
NOVX protein to its target molecule, can be derivatized to the wells of the plate, and unbound 
target or NOVX protein trapped in the wells by antibody conjugation. Methods for detecting such 
complexes, in addition to those described above for the GST-immobilized complexes, include 
immunodetection of complexes using antibodies reactive with the NOVX protein or target 
molecule, as well as enzyme-linked assays that rely on detecting an enzymatic activity associated 
with the NOVX protein or target molecule. 
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In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or protein 
in the presence of the candidate compound is compared to the level of expression of NOVX 
mRNA or protein in the absence of the candidate compound. The candidate compound can then 
be identified as a modulator of NOVX mRNA or protein expression based upon this comparison. 
For example, when expression of NOVX mRNA or protein is greater (i.e., statistically 
significantly greater) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as a stimulator of NOVX mRNA or protein expression. Alternatively, 
when expression of NOVX mRNA or protein is less (statistically significantly less) in the 
presence of the candidate compound than in its absence, the candidate compound is identified as 
an inhibitor of NOVX mRNA or protein expression. The level of NOVX mRNA or protein 
expression in the cells can be determined by methods described herein for detecting NOVX 
mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait proteins" in 
a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317; Zervos, et aL, 1993. 
Cell 72: 223-232; Madura, et aL, 1993. J. Biol. Chem. 268: 12046-12054; Bartel, et aL, 1993. 
Biotechniques 14: 920-924; Iwabuchi, et aL, 1993. Oncogene 8: 1693-1696; and Brent WO 
94/10300), to identify other proteins that bind to or interact with NOVX ("NOVX-binding 
proteins" or "NOVX-bp") and modulate NOVX activity. Such NOVX-binding proteins are also 
likely to be involved in the propagation of signals by the NOVX proteins as, for example, 
upstream or downstream elements of the NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, which consist 
of separable DNA-binding and activation domains. Briefly, the assay utilizes two different DNA 
constructs. In one construct, the gene that codes for NOVX is fused to a gene encoding the DNA 
binding domain of a known transcription factor (e.g. , GAL-4). In the other construct, a DNA 
sequence, from a library of DNA sequences, that encodes an unidentified protein ("prey" or 
"sample") is fused to a gene that codes for the activation domain of the known transcription factor. 
If the "bait" and the "prey" proteins are able to interact, in vivo, forming an NO VX-dependent 
complex, the DNA-binding and activation domains of the transcription factor are brought into 
close proximity. This proximity allows transcription of a reporter gene (e.g., LacZ) that is 
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operably linked to a transcriptional regulatory site responsive to the transcription factor. 
Expression of the reporter gene can be detected and cell colonies containing the functional 
transcription factor can be isolated and used to obtain the cloned gene that encodes the protein 
which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned screening 
assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way of 
example, and not of limitation, these sequences can be used to: (i) map their respective genes on a 
chromosome; and, thus, locate gene regions associated with genetic disease; (//) identify an 
individual from a minute biological sample (tissue typing); and (iii) aid in forensic identification 
of a biological sample. Some of these applications are described in the subsections, below. 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this sequence 
can be used to map the location of the gene on a chromosome. This process is called chromosome 
mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID NOS: 1, 3, 5, 7, 
9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37,39,41,43,45,47, 49, 51, 53, 55, 57, and 
59, or fragments or derivatives thereof, can be used to map the location of the NOVX genes, 
respectively, on a chromosome. The mapping of the NOVX sequences to chromosomes is an 
important first step in correlating these sequences with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used for 
PCR screening of somatic cell hybrids containing individual human chromosomes. Only those 
hybrids containing the human gene corresponding to the NOVX sequences will yield an amplified 
fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals (e.g., 
human and mouse cells). As hybrids of human and mouse cells grow and divide, they gradually 
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lose human chromosomes in random order, but retain the mouse chromosomes. By using media 
in which mouse cells cannot grow, because they lack a particular enzyme, but in which human 
cells can, the one human chromosome that contains the gene encoding the needed enzyme will be 
retained. By using various media, panels of hybrid cell lines can be established. Each cell line in 
a panel contains either a single human chromosome or a small number of human chromosomes, 
and a full set of mouse chromosomes, allowing easy mapping of individual genes to specific 
human chromosomes. See, e.g., D'Eustachio, etal y 1983. Science 220: 919-924. Somatic cell 
hybrids containing only fragments of human chromosomes can also be produced by using human 
chromosomes with translocations and deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using a 
single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one step. 
Chromosome spreads can be made using cells whose division has been blocked in metaphase by a 
chemical like colcemid that disrupts the mitotic spindle. The chromosomes can be treated briefly 
with trypsin, and then stained with Giemsa. A pattern of light and dark bands develops on each 
chromosome, so that the chromosomes can be identified individually. The FISH technique can be 
used with a DNA sequence as short as 500 or 600 bases. However, clones larger than 1 ,000 bases 
have a higher likelihood of binding to a unique chromosomal location with sufficient signal 
intensity for simple detection. Preferably 1,000 bases, and more preferably 2,000 bases, will 
suffice to get good results at a reasonable amount of time. For a review of this technique, see, 
Verma, et aL, Human Chromosomes: A Manual of Basic Techniques (Pergamon Press, New York 
1988). 

Reagents for chromosome mapping can be used individually to mark a single chromosome 
or a single site on that chromosome, or panels of reagents can be used for marking multiple sites 
and/or multiple chromosomes. Reagents corresponding to noncoding regions of the genes actually 
are preferred for mapping purposes. Coding sequences are more likely to be conserved within 
gene families, thus increasing the chance of cross hybridizations during chromosomal mapping. 
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Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such data 
are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line through Johns 
Hopkins University Welch Medical Library). The relationship between genes and disease, 
mapped to the same chromosomal region, can then be identified through linkage analysis 
(co-inheritance of physically adjacent genes), described in, e.g., Egeland, et ah, 1987. Nature, 
325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and unaffected 
with a disease associated with the NOVX gene, can be determined. If a mutation is observed in 
some or all of the affected individuals but not in any unaffected individuals, then the mutation is 
likely to be the causative agent of the particular disease. Comparison of affected and unaffected 
individuals generally involves first looking for structural alterations in the chromosomes, such as 
deletions or translocations that are visible from chromosome spreads or detectable using PCR 
based on that DNA sequence. Ultimately, complete sequencing of genes from several individuals 
can be performed to confirm the presence of a mutation and to distinguish mutations from 
polymorphisms. 

Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with one 
or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms," described in U.S. Patent No. 5,272,057). 
Furthermore, the sequences of the invention can be used to provide an alternative technique that 
determines the actual base-by-base DNA sequence of selected portions of an individual's genome. 
Thus, the NOVX sequences described herein can be used to prepare two PCR primers from the 5- 
and 3 '-termini of the sequences. These primers can then be used to amplify an individual's DNA 
and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, can 
provide unique individual identifications, as each individual will have a unique set of such DNA 
sequences due to allelic differences. The sequences of the invention can be used to obtain such 
identification sequences from individuals and from tissue. The NOVX sequences of the invention 
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uniquely represent portions of the human genome. Allelic variation occurs to some degree in the 
coding regions of these sequences, and to a greater degree in the noncoding regions. It is 
estimated that allelic variation between individual humans occurs with a frequency of about once 
per each 500 bases. Much of the allelic variation is due to single nucleotide polymorphisms 
(SNPs), which include restriction fragment length polymorphisms (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard against 
which DNA from an individual can be compared for identification purposes. Because greater 
numbers of polymorphisms occur in the noncoding regions, fewer sequences are necessary to 
differentiate individuals. The noncoding sequences can comfortably provide positive individual 
identification with a panel of perhaps 10 to 1,000 primers that each yield a noncoding amplified 
sequence of 100 bases. If predicted coding sequences, such as those in SEQ ID NOS: 1, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, and 59 
are used, a more appropriate number of primers for positive individual identification would be 
500-2,000. 

Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic assays, 
prognostic assays, pharmacogenomics, and monitoring clinical trials are used for prognostic 
(predictive) purposes to thereby treat an individual prophylactically. Accordingly, one aspect of 
the invention relates to diagnostic assays for determining NO VX protein and/or nucleic acid 
expression as well as NOVX activity, in the context of a biological sample (e.g., blood, serum, 
cells, tissue) to thereby determine whether an individual is afflicted with a disease or disorder, or 
is at risk of developing a disorder, associated with aberrant NOVX expression or activity. The 
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. The invention also provides for prognostic 
(or predictive) assays for determining whether an individual is at risk of developing a disorder 
associated with NOVX protein, nucleic acid expression or activity. For example, mutations in an 
NOVX gene can be assayed in a biological sample. Such assays can be used for prognostic or 
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predictive purpose to thereby prophylactically treat an individual prior to the onset of a disorder 
characterized by or associated with NOVX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, nucleic 
acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as n pharmacogenomics M ). 
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or prophylactic 
treatment of an individual based on the genotype of the individual (e.g., the genotype of the 
individual examined to determine the ability of the individual to respond to a particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 
These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g. , 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is detected 
in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a labeled 
nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The nucleic acid 
probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic acid of SEQ ID 
NOS: 1, 3, 5, 7, 9, 11,13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 
53, 55, 57, and 59, or a portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 
or 500 nucleotides in length and sufficient to specifically hybridize under stringent conditions to 
NOVX mRNA or genomic DNA. Other suitable probes for use in the diagnostic assays of the 
invention are described herein. 

An agent for detecting NOVX protein is an antibody capable of binding to NOVX protein, 
preferably an antibody with a detectable label. Antibodies can be polyclonal, or more preferably, 
monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab')2) can be used. The term 
"labeled", with regard to the probe or antibody, is intended to encompass direct labeling of the 
probe or antibody by coupling (i.e., physically linking) a detectable substance to the probe or 
antibody, as well as indirect labeling of the probe or antibody by reactivity with another reagent 
that is directly labeled. Examples of indirect labeling include detection of a primary antibody 
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using a fluorescently-labeled secondary antibody and end-labeling of a DNA probe with biotin 
such that it can be detected with fluorescently-labeled streptavidin. The term "biological sample" 
is intended to include tissues, cells and biological fluids isolated from a subject, as well as tissues, 
cells and fluids present within a subject. That is, the detection method of the invention can be 
used to detect NOVX mRNA, protein, or genomic DNA in a biological sample in vitro as well as 
in vivo. For example, in vitro techniques for detection of NOVX mRNA include Northern 
hybridizations and in situ, hybridizations. In vitro techniques for detection of NOVX protein 
include enzyme linked immunosorbent assays (ELISAs), Western blots, immunoprecipitations, 
and immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of NOVX protein include 
introducing into a subject a labeled anti-NOVX antibody. For example, the antibody can be 
labeled with a radioactive marker whose presence and location in a subject can be detected by 
standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test subject. 
Alternatively, the biological sample can contain mRNA molecules from the test subject or 
genomic DNA molecules from the test subject. A preferred biological sample is a peripheral 
blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological sample 
from a control subject, contacting the control sample with a compound or agent capable of 
detecting NOVX protein, mRNA, or genomic DNA, such that the presence of NOVX protein, 
mRNA or genomic DNA is detected in the biological sample, and comparing the presence of 
NOVX protein, mRNA or genomic DNA in the control sample with the presence of NOVX 
protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of NOVX in a biological 
sample. For example, the kit can comprise: a labeled compound or agent capable of detecting 
NOVX protein or mRNA in a biological sample; means for determining the amount of NOVX in 
the sample; and means for comparing the amount of NOVX in the sample with a standard. The 
compound or agent can be packaged in a suitable container. The kit can further comprise 
instructions for using the kit to detect NOVX protein or nucleic acid. 
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Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify subjects 
having or at risk of developing a disease or disorder associated with aberrant NOVX expression or 
activity. For example, the assays described herein, such as the preceding diagnostic assays or the 
following assays, can be utilized to identify a subject having or at risk of developing a disorder 
associated with NOVX protein, nucleic acid expression or activity. Alternatively, the prognostic 
assays can be utilized to identify a subject having or at risk for developing a disease or disorder. 
Thus, the invention provides a method for identifying a disease or disorder associated with 
aberrant NOVX expression or activity in which a test sample is obtained from a subject and 
NOVX protein or nucleic acid (e.g., mRNA, genomic DNA) is detected, wherein the presence of 
NOVX protein or nucleic acid is diagnostic for a subject having or at risk of developing a disease 
or disorder associated with aberrant NOVX expression or activity. As used herein, a "test sample" 
refers to a biological sample obtained from a subject of interest. For example, a test sample can 
be a biological fluid (e.g., serum), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether a 
subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be used to 
determine whether a subject can be effectively treated with an agent for a disorder. Thus, the 
invention provides methods for determining whether a subject can be effectively treated with an 
agent for a disorder associated with aberrant NOVX expression or activity in which a test sample 
is obtained and NOVX protein or nucleic acid is detected (e.g., wherein the presence of NOVX 
protein or nucleic acid is diagnostic for a subject that can be administered the agent to treat a 
disorder associated with aberrant NOVX expression or activity). 

The methods of the invention can also be used to detect genetic lesions in an NOVX gene, 
thereby determining if a subject with the lesioned gene is at risk for a disorder characterized by 
aberrant cell proliferation and/or differentiation. In various embodiments, the methods include 
detecting, in a sample of cells from the subject, the presence or absence of a genetic lesion 
characterized by at least one of an alteration affecting the integrity of a gene encoding an 
NOVX-protein, or the misexpression of the NOVX gene. For example, such genetic lesions can 
be detected by ascertaining the existence of at least one of: (i) a deletion of one or more 
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nucleotides from an NOVX gene; (//) an addition of one or more nucleotides to an NOVX gene; 
(in) a substitution of one or more nucleotides of an NOVX gene, (fv) a chromosomal 
rearrangement of an NOVX gene; (v) an alteration in the level of a messenger RNA transcript of 
an NOVX gene, (vi) aberrant modification of an NOVX gene, such as of the methylation pattern 
of the genomic DNA, (v/z) the presence of a non- wild-type splicing pattern of a messenger RNA 
transcript of an NOVX gene, (vw) a non- wild-type level of an NOVX protein, (ix) allelic loss of 
an NOVX gene, and (x) inappropriate post-translational modification of an NOVX protein. As 
described herein, there are a large number of assay techniques known in the art which can be used 
for detecting lesions in an NOVX gene. A preferred biological sample is a peripheral blood 
leukocyte sample isolated by conventional means from a subject. However, any biological sample 
containing nucleated cells may be used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such as 
anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR)(see, e.g., 
Landegran, et al, 1988. Science 241: 1077-1080; andNakazawa, et al, 1994. Proc. Natl Acad. 
Sci. USA 91 : 360-364), the latter of which can be particularly useful for detecting point mutations 
in the NOVX-gene (see, Abravaya, et ah, 1995. Nucl Acids Res. 23: 675-682). This method can 
include the steps of collecting a sample of cells from a patient, isolating nucleic acid (e.g., 
genomic, mRNA or both) from the cells of the sample, contacting the nucleic acid sample with 
one or more primers that specifically hybridize to an NOVX gene under conditions such that 
hybridization and amplification of the NOVX gene (if present) occurs, and detecting the presence 
or absence of an amplification product, or detecting the size of the amplification product and 
comparing the length to a control sample. It is anticipated that PCR and/or LCR may be desirable 
to use as a preliminary amplification step in conjunction with any of the techniques used for 
detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication (see, Guatelli, et 
ah, 1990. Proc. Natl Acad. Sci. USA 87: 1874-1878), transcriptional amplification system (see, 
Kwoh, et al, 1989. Proc. Natl Acad. Sci. USA 86: 1 173-1 177); Qp Replicase (see, Lizardi, et al, 
1988. BioTechnology 6: 1 197), or any other nucleic acid amplification method, followed by the 
detection of the amplified molecules using techniques well known to those of skill in the art. 



276 



3L iJ 1J Jli U H H- ,« JL LI JL !h; 



These detection schemes are especially useful for the detection of nucleic acid molecules if such 
molecules are present in very low numbers. 

In an alternative embodiment, mutations in an NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and control 
DNA is isolated, amplified (optionally), digested with one or more restriction endonucleases, and 
fragment length sizes are determined by gel electrophoresis and compared. Differences in 
fragment length sizes between sample and control DNA indicates mutations in the sample DNA. 
Moreover, the use of sequence specific ribozymes (see, e.g., U.S. Patent No. 5,493,531) can be 
used to score for the presence of specific mutations by development or loss of a ribozyme 
cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing hundreds 
or thousands of oligonucleotides probes. See, e.g., Cronin, et aL, 1996. Human Mutation 7: 
244-255; Kozal, et aL 9 1996. Nat. Med 2: 753-759. For example, genetic mutations in NOVX 
can be identified in two dimensional arrays containing light-generated DNA probes as described 
in Cronin, et al., supra. Briefly, a first hybridization array of probes can be used to scan through 
long stretches of DNA in a sample and control to identify base changes between the sequences by 
making linear arrays of sequential overlapping probes. This step allows the identification of point 
mutations. This is followed by a second hybridization array that allows the characterization of 
specific mutations by using smaller, specialized probe arrays complementary to all variants or 
mutations detected. Each mutation array is composed of parallel probe sets, one complementary 
to the wild-type gene and the other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art can 
be used to directly sequence the NOVX gene and detect mutations by comparing the sequence of 
the sample NOVX with the corresponding wild-type (control) sequence. Examples of sequencing 
reactions include those based on techniques developed by Maxim and Gilbert, 1977. Proc. Natl 
Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA 74: 5463. It is also 
contemplated that any of a variety of automated sequencing procedures can be utilized when 
performing the diagnostic assays (see, e.g., Naeve, etaL, 1995. Biotechniques 19: 448), including 
sequencing by mass spectrometry (see, e.g., PCT International Publication No. WO 94/16101; 
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Cohen, et a/., 1996. Adv. Chromatography 36: 127-162; and Griffin, et al., 1993. Appl. Biochem. 
Biotechnol 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or RNA/DNA 
heteroduplexes. See, e.g., Myers, et al, 1985. Science 230: 1242. In general, the art technique of 
"mismatch cleavage" starts by providing heteroduplexes of formed by hybridizing (labeled) RNA 
or DNA containing the wild-type NOVX sequence with potentially mutant RNA or DNA obtained 
from a tissue sample. The double-stranded duplexes are treated with an agent that cleaves 
single-stranded regions of the duplex such as which will exist due to basepair mismatches 
between the control and sample strands. For instance, RNA/DNA duplexes can be treated with 
RNase and DNA/DNA hybrids treated with Si nuclease to enzymatically digesting the 
mismatched regions. In other embodiments, either DNA/DNA or RNA/DNA duplexes can be 
treated with hydroxylamine or osmium tetroxide and with piperidine in order to digest 
mismatched regions. After digestion of the mismatched regions, the resulting material is then 
separated by size on denaturing polyacrylamide gels to determine the site of mutation. See, e.g., 
Cotton, et al, 1988. Proc. Natl Acad Set USA 85: 4397; Saleeba, et al, 1992. Methods Enzymol 
217: 286-295. In an embodiment, the control DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more proteins 
that recognize mismatched base pairs in double-stranded DNA (so called "DNA mismatch repair" 
enzymes) in defined systems for detecting and mapping point mutations in NOVX cDNAs 
obtained from samples of cells. For example, the mutY enzyme of E. coli cleaves A at G/A 
mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T at G/T mismatches. 
See, e.g., Hsu, et aL, 1994. Carcinogenesis 15: 1657-1662. According to an exemplary 
embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX sequence, is 
hybridized to a cDNA or other DNA product from a test cell(s). The duplex is treated with a 
DNA mismatch repair enzyme, and the cleavage products, if any, can be detected from 
electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 
In other embodiments, alterations in electrophoretic mobility will be used to identify mutations in 
NOVX genes. For example, single strand conformation polymorphism (SSCP) may be used to 
detect differences in electrophoretic mobility between mutant and wild type nucleic acids. See, 
e.g., Orita, et al, 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 1993. Mutat. Res. 285: 
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125-144; Hayashi, 1992. Genet. Anal. Tech. Appl 9: 73-79. Single-stranded DNA fragments of 
sample and control NOVX nucleic acids will be denatured and allowed to renature. The 
secondary structure of single-stranded nucleic acids varies according to sequence, the resulting 
alteration in electrophoretic mobility enables the detection of even a single base change. The 
DNA fragments may be labeled or detected with labeled probes. The sensitivity of the assay may 
be enhanced by using RNA (rather than DNA), in which the secondary structure is more sensitive 
to a change in sequence. In one embodiment, the subject method utilizes heteroduplex analysis to 
separate double stranded heteroduplex molecules on the basis of changes in electrophoretic 
mobility. See, e.g., Keen, et aL, 1991. Trends Genet. 1:5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient gel 
electrophoresis (DGGE). See, e.g., Myers, etal, 1985. Nature 313: 495. When DGGE is used as 
the method of analysis, DNA will be modified to insure that it does not completely denature, for 
example by adding a GC clamp of approximately 40 bp of high-melting GC-rich DNA by PGR. 
In a further embodiment, a temperature gradient is used in place of a denaturing gradient to 
identify differences in the mobility of control and sample DNA. See, e.g., Rosenbaum and 
Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited to, 
selective oligonucleotide hybridization, selective amplification, or selective primer extension. For 
example, oligonucleotide primers may be prepared in which the known mutation is placed 
centrally and then hybridized to target DNA under conditions that permit hybridization only if a 
perfect match is found. See, e.g., Saiki, et aL, 1986. Nature 324: 163; Saiki, et aL, 1989. Proc. 
Natl. Acad. Set USA 86: 6230. Such allele specific oligonucleotides are hybridized to PCR 
amplified target DNA or a number of different mutations when the oligonucleotides are attached 
to the hybridizing membrane and hybridized with labeled target DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the molecule 
(so that amplification depends on differential hybridization; see, e.g., Gibbs, et aL, 1989. Nucl 
Acids Res. 17: 2437-2448) or at the extreme 3 -terminus of one primer where, under appropriate 
conditions, mismatch can prevent, or reduce polymerase extension (see, e.g., Prossner, 1993. 
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Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel restriction site in the region 
of the mutation to create cleavage-based detection. See, e.g., Gasparini, et ah, 1992. Mol Cell 
Probes 6:1. It is anticipated that in certain embodiments amplification may also be performed 
using Taq ligase for amplification. See, e.g., Barany, 1991. Proc. Natl Acad. Set USA 8&: 189. 
In such cases, ligation will occur only if there is a perfect match at the 3'-terminus of the 5' 
sequence, making it possible to detect the presence of a known mutation at a specific site by 
looking for the presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing pre-packaged 
diagnostic kits comprising at least one probe nucleic acid or antibody reagent described herein, 
which may be conveniently used, e.g., in clinical settings to diagnose patients exhibiting 
symptoms or family history of a disease or illness involving an NOVX gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal mucosal 
cells. 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity (e.g., 
NOVX gene expression), as identified by a screening assay described herein can be administered 
to individuals to treat (prophylactically or therapeutically) disorders (The disorders include 
metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated cachexia, 
cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune 
disorders, and hematopoietic disorders, and the various dyslipidemias, metabolic disturbances 
associated with obesity, the metabolic syndrome X and wasting disorders associated with chronic 
diseases and various cancers.) In conjunction with such treatment, the pharmacogenomics (i.e., 
the study of the relationship between an individual's genotype and that individual's response to a 
foreign compound or drug) of the individual may be considered. Differences in metabolism of 
therapeutics can lead to severe toxicity or therapeutic failure by altering the relation between dose 
and blood concentration of the pharmacologically active drug. Thus, the pharmacogenomics of 
the individual permits the selection of effective agents (e.g., drugs) for prophylactic or therapeutic 
treatments based on a consideration of the individual's genotype. Such pharmacogenomics can 
further be used to determine appropriate dosages and therapeutic regimens. Accordingly, the 
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activity of NOVX protein, expression of NOVX nucleic acid, or mutation content of NOVX genes 
in an individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the response to 
drugs due to altered drug disposition and abnormal action in affected persons. See e.g., 
Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol, 23: 983-985; Linder, 1997. Clin. Chem., 43: 
254-266. In general, two types of pharmacogenetic conditions can be differentiated. Genetic 
conditions transmitted as a single factor altering the way drugs act on the body (altered drug 
action) or genetic conditions transmitted as single factors altering the way the body acts on drugs 
(altered drug metabolism). These pharmacogenetic conditions can occur either as rare defects or 
as polymorphisms. For example, glucose-6-phosphate dehydrogenase (G6PD) deficiency is a 
common inherited enzymopathy in which the main clinical complication is hemolysis after 
ingestion of oxidant drugs (anti-malarials, sulfonamides, analgesics, nitrofurans) and consumption 
of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why some 
patients do not obtain the expected drug effects or show exaggerated drug response and serious 
toxicity after taking the standard and safe dose of a drug. These polymorphisms are expressed in 
two phenotypes in the population, the extensive metabolizer (EM) and poor metabolizer (PM). 
The prevalence of PM is different among different populations. For example, the gene coding for 
CYP2D6 is highly polymorphic and several mutations have been identified in PM, which all lead 
to the absence of functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C 1 9 quite 
frequently experience exaggerated drug response and side effects when they receive standard 
doses. If a metabolite is the active therapeutic moiety, PM show no therapeutic response, as 
demonstrated for the analgesic effect of codeine mediated by its C YP2D6-formed metabolite 
morphine. At the other extreme are the so called ultra-rapid metabolizers who do not respond to 
standard doses. Recently, the molecular basis of ultra-rapid metabolism has been identified to be 
due to CYP2D6 gene amplification. 
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Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate agent(s) 
for therapeutic or prophylactic treatment of the individual. In addition, pharmacogenetic studies 
can be used to apply genotyping of polymorphic alleles encoding drug-metabolizing enzymes to 
the identification of an individual's drug responsiveness phenotype. This knowledge, when 
applied to dosing or drug selection, can avoid adverse reactions or therapeutic failure and thus 
enhance therapeutic or prophylactic efficiency when treating a subject with an NOVX modulator, 
such as a modulator identified by one of the exemplary screening assays described herein. 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or activity 
of NOVX (e.g., the ability to modulate aberrant cell proliferation and/or differentiation) can be 
applied not only in basic drug screening, but also in clinical trials. For example, the effectiveness 
of an agent determined by a screening assay as described herein to increase NOVX gene 
expression, protein levels, or upregulate NOVX activity, can be monitored in clinical trails of 
subjects exhibiting decreased NOVX gene expression, protein levels, or downregulated NOVX 
activity. Alternatively, the effectiveness of an agent determined by a screening assay to decrease 
NOVX gene expression, protein levels, or downregulate NOVX activity, can be monitored in 
clinical trails of subjects exhibiting increased NOVX gene expression, protein levels, or 
upregulated NOVX activity. In such clinical trials, the expression or activity of NOVX and, 
preferably, other genes that have been implicated in, for example, a cellular proliferation or 
immune disorder can be used as a "read out" or markers of the immune responsiveness of a 
particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated in 
cells by treatment with an agent (e.g., compound, drug or small molecule) that modulates NOVX 
activity (e.g., identified in a screening assay as described herein) can be identified. Thus, to study 
the effect of agents on cellular proliferation disorders, for example, in a clinical trial, cells can be 
isolated and RNA prepared and analyzed for the levels of expression of NOVX and other genes 
implicated in the disorder. The levels of gene expression (i.e., a gene expression pattern) can be 
quantified by Northern blot analysis or RT-PCR, as described herein, or alternatively by 
measuring the amount of protein produced, by one of the methods as described herein, or by 
measuring the levels of activity of NOVX or other genes. In this manner, the gene expression 
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pattern can serve as a marker, indicative of the physiological response of the cells to the agent. 
Accordingly, this response state may be determined before, and at various points during, treatment 
of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness of 
treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, peptidomimetic, 
nucleic acid, small molecule, or other drug candidate identified by the screening assays described 
herein) comprising the steps of (/) obtaining a pre-administration sample from a subject prior to 
administration of the agent; (if) detecting the level of expression of an NOVX protein, mRNA, or 
genomic DNA in the preadministration sample; (Hi) obtaining one or more post-administration 
samples from the subject; (iv) detecting the level of expression or activity of the NOVX protein, 
mRNA, or genomic DNA in the post-administration samples; (v) comparing the level of 
expression or activity of the NOVX protein, mRNA, or genomic DNA in the pre-administration 
sample with the NOVX protein, mRNA, or genomic DNA in the post administration sample or 
samples; and (vi) altering the administration of the agent to the subject accordingly. For example, 
increased administration of the agent may be desirable to increase the expression or activity of 
NOVX to higher levels than detected, i.e., to increase the effectiveness of the agent. 
Alternatively, decreased administration of the agent may be desirable to decrease expression or 
activity of NOVX to lower levels than detected, i.e., to decrease the effectiveness of the agent. 

Methods of Treatment 

r The invention provides for both prophylactic and therapeutic methods of treating a subject 
at risk of (or susceptible to) a disorder or having a disorder associated with aberrant NOVX 
expression or activity. The disorders include cardiomyopathy, atherosclerosis, hypertension, 
congenital heart defects, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal 
defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD), 
valve diseases, tuberous sclerosis, scleroderma, obesity, transplantation, adrenoleukodystrophy, 
congenital adrenal hyperplasia, prostate cancer, neoplasm; adenocarcinoma, lymphoma, uterus 
cancer, fertility, hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 
immunodeficiencies, graft versus host disease, AIDS, bronchial asthma, Crohn's disease; multiple 
sclerosis, treatment of Albright Hereditary Ostoeodystrophy, and other diseases, disorders and 
conditions of the like. 

These methods of treatment will be discussed more fully, below. 
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Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be utilized 
include, but are not limited to: (7) an aforementioned peptide, or analogs, derivatives, fragments or 
homologs thereof; (ii) antibodies to an aforementioned peptide; (Hi) nucleic acids encoding an 
aforementioned peptide; (iv) administration of antisense nucleic acid and nucleic acids that are 
"dysfunctional" (i.e., due to a heterologous insertion within the coding sequences of coding 
sequences to an aforementioned peptide) that are utilized to "knockout" endogenous function of 
an aforementioned peptide by homologous recombination (see, e.g., Capecchi, 1989. Science 244: 
1288-1292); or (v) modulators ( i.e., inhibitors, agonists and antagonists, including additional 
peptide mimetic of the invention or antibodies specific to a peptide of the invention) that alter the 
interaction between an aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity may 
be administered in a therapeutic or prophylactic manner. Therapeutics that may be utilized 
include, but are not limited to, an aforementioned peptide, or analogs, derivatives, fragments or 
homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or RNA, 
by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for RNA or 
peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not limited 
to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by sodium 
dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) and/or 
hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in situ 
hybridization, and the like). 
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Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at risk 
for a disease that is caused or contributed to by aberrant NOVX expression or activity can be 
identified by, for example, any or a combination of diagnostic or prognostic assays as described 
herein. Administration of a prophylactic agent can occur prior to the manifestation of symptoms 
characteristic of the NOVX aberrancy, such that a disease or disorder is prevented or, 
alternatively, delayed in its progression. Depending upon the type of NOVX aberrancy, for 
example, an NOVX agonist or NOVX antagonist agent can be used for treating the subject. The 
appropriate agent can be determined based on screening assays described herein. The 
prophylactic methods of the invention are further discussed in the following subsections. 

Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX expression or 
activity for therapeutic purposes. The modulatory method of the invention involves contacting a 
cell with an agent that modulates one or more of the activities of NOVX protein activity 
associated with the cell. An agent that modulates NOVX protein activity can be an agent as 
described herein, such as a nucleic acid or a protein, a naturally-occurring cognate ligand of an 
NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In one 
embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic acid 
molecules and anti-NOVX antibodies. These modulatory methods can be performed in vitro (e.g., 
by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering the agent to a 
subject). As such, the invention provides methods of treating an individual afflicted with a 
disease or disorder characterized by aberrant expression or activity of an NOVX protein or nucleic 
acid molecule. In one embodiment, the method involves administering an agent (e.g., an agent 
identified by a screening assay described herein), or combination of agents that modulates (e.g., 
up-regulates or down-regulates) NOVX expression or activity. In another embodiment, the 
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method involves administering an NOVX protein or nucleic acid molecule as therapy to 
compensate for reduced or aberrant NOVX expression or activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. One 
example of such a situation is where a subject has a disorder characterized by aberrant cell 
proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are performed 
to determine the effect of a specific Therapeutic and whether its administration is indicated for 
treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts the 
desired effect upon the cell type(s). Compounds for use in therapy may be tested in suitable 
animal model systems including, but not limited to rats, mice, chicken, cows, monkeys, rabbits, 
and the like, prior to testing in human subjects. Similarly, for in vivo testing, any of the animal 
model system known in the art may be used prior to administration to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential prophylactic 
and therapeutic applications implicated in a variety of disorders including, but not limited to: 
metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated cancer, 
neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune disorders, 
hematopoietic disorders, and the various dyslipidemias, metabolic disturbances associated with 
obesity, the metabolic syndrome X and wasting disorders associated with chronic diseases and 
various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful in 
gene therapy, and the protein may be useful when administered to a subject in need thereof. By 
way of non-limiting example, the compositions of the invention will have efficacy for treatment of 
patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, anorexia, 
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cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, 
Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 
invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could be as 
an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies, which 
immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention will be further described in the following examples, which do not limit the 
scope of the invention described in the claims. 

EXAMPLES 

Example 1. Identification of NOVX clones 

The novel NOVX target sequences identified in the present invention were subjected to the 
exon linking process to confirm the sequence. PCR primers were designed by starting at the most 
upstream sequence available, for the forward primer, and at the most downstream sequence 
available for the reverse primer. Table 21 A shows the sequences of the PCR primers used for V 
obtaining different clones. In each case, the sequence was examined, walking inward from the 
respective termini toward the coding sequence, until a suitable sequence that is either unique or 
highly selective was encountered, or, in the case of the reverse primer, until the stop codon was 
reached. Such primers were designed based on in silico predictions for the full length cDNA, part 
(one or more exons) of the DNA or protein sequence of the target sequence, or by translated 
homology of the predicted exons to closely related human sequences from other species. These 
primers were then employed in PCR amplification based on the following pool of human cDNAs: 
adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, brain - 
substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, 
heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, 
salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, 
trachea, uterus. Usually the resulting amplicons were gel purified, cloned and sequenced to high 
redundancy. The PCR product derived from exon linking was cloned into the pCR2.1 vector from 
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Invitrogen. The resulting bacterial clone has an insert covering the entire open reading frame 
cloned into the pCR2.1 vector. The resulting sequences from all clones were assembled with 
themselves, with other fragments in CuraGen Corporation's database and with public ESTs. 
Fragments and ESTs were included as components for an assembly when the extent of their 
identity with another component of the assembly was at least 95% over 50 bp. In addition, 
sequence traces were evaluated manually and edited for corrections if appropriate. These 
procedures provide the sequence reported herein. 



Table 21 A. PCR Primers for Exon Linking 



NOVX 
Clone 


Primer 1 (5' - 3') 


SEQ 

ID 

NO 


Primer 2 (5' - 3') 


SEQ 

ID 

NO 


3 


GTAAATTGGAAGAGTTTGTTCAAGGGAA 


242 


CTTGGAAATCCATCTTTCATTAAGTGAGC 


243 


9 


CTATCTGCCAATTTTCATTGTGGACAG 


244 


TTCGAATTAAGGTTCCAAGGCTATGAG 


245 


12b 


CGGGAAGACTCGCCAGCAC 


246 


AAAGCCTTTTATGGGTCTTTGAATTTATTG 


247 


14b 


TGCTGAGGGTGCATTTATGTTTCAG 


248 


C C ACACGTGGATAAT CAAG AGTTG AC 


249 


16b 


GCGGCGGCCATGGGAGATA 


250 


AGGAAGGGGAAGCGTCCTCAGTATTC 


251 


16c 


GCGGCGGCCATGGGAGATA 


252 


AGGAAGGGGAAGCGTCCTCAGTATTC 


253 


17 


AGCACGCACTTGCCCAGAGCTATC 


254 


CCTATGGCTGAAGGCGGAGGT 


255 


18 


CTGGGTCTCCCCTCCCAC 


256 } 


GTTTATTCTGAGCACCGGGAA 


257 


20 


AGGCCTGCAGGTGGGTGTC 


258 


CTGCAGGCTCCTACAGCTACTGCC 


259 



Example 2. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an Applied 
Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection System. 
Various collections of samples are assembled on the plates, and referred to as Panel 1 (containing 
normal tissues and cancer cell lines), Panel 2 (containing samples derived from tissues from 
normal and cancer sources), Panel 3 (containing cancer cell lines), Panel 4 (containing cells and 
cell lines from normal tissues and cells related to inflammatory conditions), Panel 5D/5I 
(containing human tissues and cell lines with an emphasis on metabolic diseases), 
AI_comprehensive_panel (containing normal tissue and samples from autoimmune diseases), 
Panel CNSD.01 (containing central nervous system samples from normal and diseased brains) and 
CNS_neurodegeneration_panel (containing samples from normal and Alzheimer's diseased 
brains). 
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RNA integrity from all samples is controlled for quality by visual assessment of agarose 
gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a guide (2:1 
to 2.5:1 28s:18s) and the absence of low molecular weight RNAs that would be indicative of 
degradation products. Samples are controlled against genomic DNA contamination by RTQ PCR 
reactions run in the absence of reverse transcriptase using probe and primer sets designed to 
amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as constitutively 
expressed genes (for example, P-actin and GAPDH). Normalized RNA (5 ul) was converted to 
cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix Reagents (Applied 
Biosystems; Catalog No. 4309169) and gene-specific primers according to the manufacturer's 
instructions. 

In other cases, non-normalized RNA samples were converted to single strand cDNA 
(sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 18064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 1 0 |ug of total 
RNA were performed in a volume of 20 ^1 and incubated for 60 minutes at 42°C. This reaction 
can be scaled up to 50 jag of total RNA in a final volume of 100 sscDNA samples are then 
normalized to reference nucleic acids as described previously, using IX TaqMan® Universal 
Master mix (Applied Biosystems; catalog No. 4324020), following the manufacturer's 
instructions. 

Probes and primers were designed for each assay according to Applied Biosystems Primer 
Express Software package (version I for Apple Computer's Macintosh Power PC) or a similar 
algorithm using the target sequence as input. Default settings were used for reaction conditions 
and the following parameters were set before selecting primers: primer concentration = 250 nM, 
primer melting temperature (Tm) range = 58°-60°C, primer optimal Tm = 59°C, maximum primer 
difference = 2°C, probe does not have 5'G, probe Tm must be 1 0°C greater than primer Tm, 
amplicon size 75bp to lOObp. The probes and primers selected (see below) were synthesized by 
Synthegen (Houston, TX, USA). Probes were double purified by HPLC to remove uncoupled dye 
and evaluated by mass spectroscopy to verify coupling of reporter and quencher dyes to the 5' and 
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3* ends of the probe, respectively. Their final concentrations were: forward and reverse primers, 
900nM each, and probe, 200nM. 

PCR conditions: When working with RNA samples, normalized RNA from each tissue 
and each cell line was spotted in each well of either a 96 well or a 384-well PCR plate (Applied 
Biosystems). PCR cocktails included either a single gene specific probe and primers set, or two 
multiplexed probe and primers sets (a set specific for the target clone and another gene-specific 
set multiplexed with the target probe). PCR reactions were set up using TaqMan® One-Step RT- 
PCR Master Mix (Applied Biosystems, Catalog No. 4313803) following manufacturer's 
instructions. Reverse transcription was performed at 48°C for 30 minutes followed by 
amplification/PCR cycles as follows: 95°C 10 min, then 40 cycles of 95°C for 15 seconds, 60°C 
for 1 minute. Results were recorded as CT values (cycle at which a given sample crosses a 
threshold level of fluorescence) using a log scale, with the difference in RNA concentration 
between a given sample and the sample with the lowest CT value being represented as 2 to the 
power of delta CT. The percent relative expression is then obtained by taking the reciprocal of this 
RNA difference and multiplying by 100. 

When working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PCR reactions containing one or two sets of probe and primers were 
set up as described previously, using IX TaqMan® Universal Master mix (Applied Biosystems; 
catalog No. 4324020), following the manufacturer's instructions. PCR amplification was 
performed as follows: 95°C 10 min, then 40 cycles of 95°C for 15 seconds, 60°C for 1 minute. 
Results were analyzed and processed as described previously. 

Panels 1, 1.1, 1.2, and 1.3D 

The plates for Panels 1, 1.1, 1.2 and 1.3D include 2 control wells (genomic DNA control 
and chemistry control) and 94 wells containing cDNA from various samples. The samples in these 
panels are broken into 2 classes: samples derived from cultured cell lines and samples derived 
from primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. Cell 
lines used in these panels are widely available through the American Type Culture Collection 
(ATCC), a repository for cultured cell lines, and were cultured using the conditions recommended 
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by the ATCC. The normal tissues found on these panels are comprised of samples derived from 
all major organ systems from single adult individuals or fetuses. These samples are derived from 
the following organs: adult skeletal muscle, fetal skeletal muscle, adult heart, fetal heart, adult 
kidney, fetal kidney, adult liver, fetal liver, adult lung, fetal lung, various regions of the brain, the 
spleen, bone marrow, lymph node, pancreas, salivary gland, pituitary gland, adrenal gland, spinal 
cord, thymus, stomach, small intestine, colon, bladder, trachea, breast, ovary, uterus, placenta, 
prostate, testis and adipose. 

In the results for Panels 1, 1-1, 1.2 and 1 3D, the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 

non-s = non-sm = non-small, 

squam = squamous, 

pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 

General_screeningj>anel_vl.4 

The plates for Panel 1 .4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells containing cDNA from various samples. The samples in Panel 1 .4 are 
broken into 2 classes: samples derived from cultured cell lines and samples derived from primary 
normal tissues. The cell lines are derived from cancers of the following types: lung cancer, breast 
cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell carcinoma, ovarian 
cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. Cell lines used in Panel 1 .4 
are widely available through the American Type Culture Collection (ATCC), a repository for 
cultured cell lines, and were cultured using the conditions recommended by the ATCC. The 
normal tissues found on Panel 1.4 are comprised of pools of samples derived from all major organ 
systems from 2 to 5 different adult individuals or fetuses. These samples are derived from the 
following organs: adult skeletal muscle, fetal skeletal muscle, adult heart, fetal heart, adult kidney, 
fetal kidney, adult liver, fetal liver, adult lung, fetal lung, various regions of the brain, the spleen, 
bone marrow, lymph node, pancreas, salivary gland, pituitary gland, adrenal gland, spinal cord, 
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thymus, stomach, small intestine, colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, 
testis and adipose. Abbreviations are as described for Panels 1 , 1 . 1 , 1 .2, and 1 .3D. 

Panels 2D and 2.2 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in close 
cooperation with the National Cancer Institute's Cooperative Human Tissue Network (CHTN) or 
the National Disease Research Initiative (NDRI). The tissues are derived from human 
malignancies and in cases where indicated many malignant tissues have "matched margins" 
obtained from noncancerous tissue just adjacent to the tumor. These are termed normal adjacent 
tissues and are denoted "NAT" in the results below. The tumor tissue and the "matched margins" 
are evaluated by two independent pathologists (the surgical pathologists and again by a 
pathologist at NDRI or CHTN). This analysis provides a gross histopathological assessment of 
tumor differentiation grade. Moreover, most samples include the original surgical pathology report 
that provides information regarding the clinical stage of the patient. These matched margins are 
taken from the tissue surrounding (i.e. immediately proximal) to the zone of surgery (designated 
"NAT", for normal adjacent tissue, in Table RR). In addition, RNA and cDNA samples were 
obtained from various human tissues derived from autopsies performed on elderly people or 
sudden death victims (accidents, etc.). These tissues were ascertained to be free of disease and 
were purchased from various commercial sources such as Clontech (Palo Alto, CA), Research 
Genetics, and Invitrogen. 

Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples of 
human primary cerebellar tissue and 2 controls. The human cell lines are generally obtained from 
ATCC (American Type Culture Collection), NCI or the German tumor cell bank and fall into the 
following tissue groups: Squamous cell carcinoma of the tongue, breast cancer, prostate cancer, 
melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, pancreatic cancers, kidney 
cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, colon, lung and CNS cancer cell 
lines. In addition, there are two independent samples of cerebellum. These cells are all cultured 
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under standard recommended conditions and RNA extracted using the standard procedures. The 
cell lines in panel 3D and 1 .3D are of the most common cell lines used in the scientific literature. 

Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) composed of 
RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell lines or tissues 
related to inflammatory conditions. Total RNA from control normal tissues such as colon and lung 
(Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was employed. Total RNA from 
liver tissue from cirrhosis patients and kidney from lupus patients was obtained from BioChain 
(Biochain Institute, Inc., Hayward, CA). Intestinal tissue for RNA preparation from patients 
diagnosed as having Crohn's disease and ulcerative colitis was obtained from the National Disease 
Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, small 
airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, microvascular 
lung endothelial cells, human pulmonary aortic endothelial cells, human umbilical vein 
endothelial cells were all purchased from Clonetics (Walkersville, MD) and grown in the media 
supplied for these cell types by Clonetics. These primary cell types were activated with various 
cytokines or combinations of cytokines for 6 and/or 12-14 hours, as indicated. The following 
cytokines were used; IL-1 beta at approximately l-5ng/ml, TNF alpha at approximately 5- 
lOng/ml, IFN gamma at approximately 20-50ng/ml, IL-4 at approximately 5-10ng/ml, IL-9 at 
approximately 5-10ng/ml, IL-13 at approximately 5-10ng/ml. Endothelial cells were sometimes 
starved for various times by culture in the basal media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, using 
FicolL LAK cells were prepared from these cells by culture in DMEM 5% PCS (Hyclone), 100|iM 
non essential amino acids (Gibco/Life Technologies, Rockville, MD), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xlO~ 5 M (Gibco), and lOmM Hepes (Gibco) and Interleukin 2 for 4-6 
days. Cells were then either activated with 10-20ng/ml PMA and l-2^g/ml ionomycin, IL-12 at 5- 
lOng/ml, IFN gamma at 20-50ng/ml and IL-1 8 at 5-10ng/ml for 6 hours. In some cases, 
mononuclear cells were cultured for 4-5 days in DMEM 5% FCS (Hyclone), lOO^M non essential 
amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xl0" 5 M (Gibco), and 
lOmM Hepes (Gibco) with PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at 
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approximately 5|ig/ml. Samples were taken at 24, 48 and 72 hours for RNA preparation. MLR 
(mixed lymphocyte reaction) samples were obtained by taking blood from two donors, isolating 
the mononuclear cells using Ficoll and mixing the isolated mononuclear cells 1 : 1 at a final 
concentration of approximately 2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), 100|aM non 
essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol (5.5xlO" 5 M) 
(Gibco), and lOmM Hepes (Gibco). The MLR was cultured and samples taken at various time 
points ranging from 1- 7 days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer's instructions. Monocytes 
were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum (FCS) (Hyclone, 
Logan, UT), lOOjaM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5x1 0" 5 M (Gibco), and lOmM Hepes (Gibco), 50ng/ml GMCSF and 5ng/ml IL- 
4 for 5-7 days. Macrophages were prepared by culture of monocytes for 5-7 days in DMEM 5% 
FCS (Hyclone), 100|iM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5xl0 5 M (Gibco), lOmM Hepes (Gibco) and 10% AB Human Serum or MCSF 
at approximately 50ng/ml. Monocytes, macrophages and dendritic cells were stimulated for 6 and 
12-14 hours with lipopolysaccharide (LPS) at lOOng/ml. Dendritic cells were also stimulated with 
anti-CD40 monoclonal antibody (Pharmingen) at lO^g/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from mononuclear 
cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns and a Vario 
Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 lymphocytes 
were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 cells using CD8, 
CD56, CD 14 and CD 19 Miltenyi beads and positive selection. CD45RO beads were then used to 
isolate the CD45RO CD4 lymphocytes with the remaining cells being CD45RA CD4 
lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes were placed in DMEM 5% 
FCS (Hyclone), IOOjiM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5x1 0 5 M (Gibco), and lOmM Hepes (Gibco) and plated at 10 6 cells/ml onto 
Falcon 6 well tissue culture plates that had been coated overnight with 0.5(ig/ml anti-CD28 
(Pharmingen) and 3ug/ml anti-CD3 (OKT3, ATCC) in PBS. After 6 and 24 hours, the cells were 
harvested for RNA preparation. To prepare chronically activated CD8 lymphocytes, we activated 
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the isolated CD8 lymphocytes for 4 days on anti-CD28 and anti-CD3 coated plates and then 
harvested the cells and expanded them in DMEM 5% FCS (Hyclone), lOOuM non essential amino 
acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), and lOmM 
Hepes (Gibco) and IL-2. The expanded CD8 cells were then activated again with plate bound anti- 
CD3 and anti-CD28 for 4 days and expanded as before. RNA was isolated 6 and 24 hours after the 
second activation and after 4 days of the second expansion culture. The isolated NK cells were 
cultured in DMEM 5% FCS (Hyclone), lOOuM non essential amino acids (Gibco), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5xlO- 5 M (Gibco), and lOmM Hepes (Gibco) and IL-2 for 4-6 
days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), lOOuM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), and lOmM Hepes 
(Gibco). To activate the cells, we used PWM at 5ug/ml or anti-CD40 (Pharmingen) at 
approximately lOug/ml and IL-4 at 5-10ng/ml. Cells were harvested for RNA preparation at 24,48 
and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates were 
coated overnight with lOug/ml anti-CD28 (Pharmingen) and 2ug/ml OKT3 (ATCC), and then 
washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, German Town, 
MD) were cultured at 10 5 -10 6 cells/ml in DMEM 5% FCS (Hyclone), lOOuM non essential amino 
acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), lOmM Hepes 
(Gibco) and IL-2 (4ng/ml). IL-12 (5ng/ml) and anti-IL4 (lug/ml) were used to direct to Thl, while 
IL-4 (5ng/ml) and anti-IFN gamma (1 |ig/ml) were used to direct to Th2 and IL-10 at 5ng/ml was 
used to direct to Trl . After 4-5 days, the activated Thl , Th2 and Trl lymphocytes were washed 
once in DMEM and expanded for 4-7 days in DMEM 5% FCS (Hyclone), lOOuM non essential 
amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0 5 M (Gibco), lOmM 
Hepes (Gibco) and IL-2 (lng/ml). Following this, the activated Thl, Th2 and Trl lymphocytes 
were re-stimulated for 5 days with anti-CD28/OKT3 and cytokines as described above, but with 
the addition of anti-CD95L (lug/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl 
lymphocytes were washed and then expanded again with IL-2 for 4-7 days. Activated Thl and 
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Th2 lymphocytes were maintained in this way for a maximum of three cycles. RNA was prepared 
from primary and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and third 
activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second and third 
expansion cultures in Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, KU- 
812. EOL cells were further differentiated by culture in O.lmM dbcAMP at 5xl0 5 cells/ml for 8 
days, changing the media every 3 days and adjusting the cell concentration to 5xl0 5 cells/ml. For 
the culture of these cells, we used DMEM or RPMI (as recommended by the ATCC), with the 
addition of 5% FCS (Hyclone), lOOuM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xl0 5 M (Gibco), lOmM Hepes (Gibco). RNA was either prepared 
from resting cells or cells activated with PMA at 1 Ong/ml and ionomycin at 1 ug/ml for 6 and 1 4 
hours. Keratinocyte line CCD 106 and an airway epithelial tumor line NCI-H292 were also 
obtained from the ATCC. Both were cultured in DMEM 5% FCS (Hyclone), lOOuM non essential 
amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0' 5 M (Gibco), and 
lOmM Hepes (Gibco). CCD1 106 cells were activated for 6 and 14 hours with approximately 5 
ng/ml TNF alpha and lng/ml IL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours 
with the following cytokines: 5ng/ml IL-4, 5ng/ml IL-9, 5ng/ml IL-1 3 and 25ng/ml 1FN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 
10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane (Molecular 
Research Corporation) was added to the RNA sample, vortexed and after 10 minutes at room 
temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The aqueous phase was 
removed and placed in a 1 5ml Falcon Tube. An equal volume of isopropanol was added and left 
at -20°C overnight. The precipitated RNA was spun down at 9,000 rpm for 15 min in a Sorvall 
SS34 rotor and washed in 70% ethanol. The pellet was redissolved in 300ul of RNAse-free water 
and 35ul buffer (Promega) 5ul DTT, 7ul RNAsin and 8ul DNAse were added. The tube was 
incubated at 37°C for 30 minutes to remove contaminating genomic DNA, extracted once with 
phenol chloroform and re-precipitated with 1/10 volume of 3M sodium acetate and 2 volumes of 
100% ethanol. The RNA was spun down and placed in RNAse free water. RNA was stored at - 
80°C. 

AI_comprehensive panel_vl.O 
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The plates for AI_comprehensive panel _yl.O include two control wells and 89 test 
samples comprised of cDNA isolated from surgical and postmortem human tissues obtained from 
the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from tissue 
samples from the Backus Hospital in the Facility at CuraGen. Total RNA from other tissues was 
obtained from Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained from 
patients undergoing total knee or hip replacement surgery at the Backus Hospital. Tissue samples 
were immediately snap frozen in liquid nitrogen to ensure that isolated RNA was of optimal 
quality and not degraded. Additional samples of osteoarthritis and rheumatoid arthritis joint 
tissues were obtained from Clinomics. Normal control tissues were supplied by Clinomics and 
were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided as total 
RNA by Clinomics. Two male and two female patients were selected between the ages of 25 and 
47. None of the patients were taking prescription drugs at the time samples were isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns 
disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from three 
female and three male Crohn's patients between the ages of 41-69 were used. Two patients were 
not on prescription medication while the others were taking dexamethasone, phenobarbital, or 
tylenol. Ulcerative colitis tissue was from three male and four female patients. Four of the patients 
were taking lebvid and two were on phenobarbital. 

Total RNA from post mortem lung tissue from trauma victims with no disease or with 
emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients ranged in age 
from 40-70 and all were smokers, this age range was chosen to focus on patients with cigarette- 
linked emphysema and to avoid those patients with alpha- lanti-trypsin deficiencies. Asthma 
patients ranged in age from 36-75, and excluded smokers to prevent those patients that could also 
have COPD. COPD patients ranged in age from 35-80 and included both smokers and non- 
smokers. Most patients were taking corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the AI comprehensive panel vl.O panel, the 
following abbreviations are used: 

297 



AI = Autoimmunity 
Syn = Synovial 

Normal = No apparent disease 

Rep22 /Rep20 = individual patients 

RA = Rheumatoid arthritis 

Backus = From Backus Hospital 

OA = Osteoarthritis 

(SS) (BA) (MF) = Individual patients 

Adj = Adjacent tissue 

Match control = adjacent tissues 

-M = Male 

-F = Female 

COPD = Chronic obstructive pulmonary disease 
Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variety of cDNAs isolated 
from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic tissues were 
obtained from patients enrolled in the Gestational Diabetes study. Cells were obtained during 
different stages in the differentiation of adipocytes from human mesenchymal stem cells. Human 
pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (1 8 - 40 years), otherwise healthy 
women with and without gestational diabetes undergoing routine (elective) Caesarean section. 
After delivery of the infant, when the surgical incisions were being repaired/closed, the 
obstetrician removed a small sample. 

Patient 2: Diabetic Hispanic, overweight, not on insulin 
Patient 7-9: Nondiabetic Caucasian and obese (BMI>30) 
Patient 10: Diabetic Hispanic, overweight, on insulin 
Patient 1 1 : Nondiabetic African American and overweight 
Patient 12: Diabetic Hispanic on insulin 

Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus (a 
division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two 
replicates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem cells 
(HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger, et al., 
Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999: 143-147. 
Clonetics provided Trizol lysates or frozen pellets suitable for mRNA isolation and ds cDNA 
production. A general description of each donor is as follows: 
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Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose 
Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 
Donor 2 and 3 AD: Adipose, Adipose Differentiated 

Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: kidney 
proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2 cancer 
cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are all cultured 
under standard recommended conditions and RNA extracted using the standard procedures. All 
samples were processed at CuraGen to produce single stranded cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic islets 
from a 58 year old female patient obtained from the Diabetes Research Institute at the University 
of Miami School of Medicine. Islet tissue was processed to total RNA at an outside source and 
delivered to CuraGen for addition to panel 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 

GO Adipose = Greater Omentum Adipose 
SK - Skeletal Muscle 
UT - Uterus 
PL - Placenta 

AD = Adipose Differentiated 

AM = Adipose Midway Differentiated 

U - Undifferentiated Stem Cells 

Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples comprised of 
cDNA isolated from postmortem human brain tissue obtained from the Harvard Brain Tissue 
Resource Center. Brains are removed from calvaria of donors between 4 and 24 hours after death, 
sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are 
sectioned and examined by neuropathologists to confirm diagnoses with clear associated 
neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from each 
of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's disease, 
Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of these brains, 
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the following regions are represented: cingulate gyrus, temporal pole, globus palladus, substantia 
nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal cortex), Brodman Area 9 
(prefrontal cortex), and Brodman area 17 (occipital cortex). Not all brain regions are represented 
in all cases; e.g., Huntington's disease is characterized in part by neurodegeneration in the globus 
palladus, thus this region is impossible to obtain from confirmed Huntington's cases. Likewise 
Parkinson's disease is characterized by degeneration of the substantia nigra making this region 
more difficult to obtain. Normal control brains were examined for neuropathology and found to be 
free of any pathology consistent with neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations are 

used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus^ Globus palladus 
Temp Pole = Temporal pole 
Cing Gyr = Cingulate gyrus 
BA 4 = Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

The plates for Panel CNS Neurodegeneration V1.0 include two control wells and 47 test 
samples comprised of cDNA isolated from postmortem human brain tissue obtained from the 
Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and Spinal Fluid 
Resource Center (VA Greater Los Angeles Healthcare System). Brains are removed from calvaria 
of donors between 4 and 24 hours after death, sectioned by neuroanatomists, and frozen at -80°C 
in liquid nitrogen vapor. All brains are sectioned and examined by neuropathologists to confirm 
diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 
Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 
categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and controls 
with no dementia but evidence of severe Alzheimer's like pathology, (specifically senile plaque 
load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD senile plaque 
load). Within each of these brains, the following regions are represented: hippocampus, temporal 
cortex (Brodman Area 21), parietal cortex (Brodman area 7), and occipital cortex (Brodman area 
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17). These regions were chosen to encompass all levels of neurodegeneration in AD. The 
hippocampus is a region of early and severe neuronal loss in AD; the temporal cortex is known to 
show neurodegeneration in AD after the hippocampus; the parietal cortex shows moderate 
neuronal death in the late stages of the disease; the occipital cortex is spared in AD and therefore 
acts as a "control" region within AD patients. Not all brain regions are represented in all cases. 

In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 panel, the 
following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like pathology 
upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 
Control (Path) = Control brains; pateint not demented but showing sever AD-like 
pathology 

SupTemporal Ctx = Superior Temporal Cortex 
Inf Temporal Ctx = Inferior Temporal Cortex 

A. sggc_draftjbal86014_20000730_dal: LYSOSOMAL ACID LIPASE (NOV1) 

Expression of gene sggc_draft_bal86014_20000730_dal was assessed using the primer- 
probe sets Agl456, Ag2446, Ag2132, Ag2444, Agl899 and Ag2059, described in Tables AA, 
AB, AC, AD, AE and AF. Results of the RTQ-PCR runs are shown in Tables AG, AH, AI, AJ 
and AK. 



Table AA . Probe Name Agl456 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 1 -tcctgaggtgtggatgaatact-3 ' 


91 


260 


Probe 


TET-5 ' -catcatctacaatggctaccccagtga-3 ' -TAMRA 


121 


261 


Reverse 


5 1 -ccatcttcagtggtgacttcat-3 1 


153 


262 



Tahle AB . Probe Name Ag2446 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 • -gaaacagtcggggaaacact-3 ' 


354 


263: 


Probe 


TET-5 ' -tggtcaagaagacacaaaacactctca-3 ' -TAMRA 


374 


264 


Reverse 


5 ■ -aaaccaaaggcccagaattt-3 1 


413 


265 



Table AC . Probe Name Ag2132 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -ggggaaatgacgctgataatat-3 1 


858 


266 


Probe 


TET-5 ' -cccctatatatgacctgactgccatg-3 ' -TAMRA 


903 


267 


Reverse 


5 ' -cccaaatagcagtaggcacttt-3 • 


929 


268 



Table AD . Probe Name Ag2444 
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Primers 


Sequences 


Start Position 


SEO ID NO 


Forward 


5 ' -gaaacagtcggggaaacact-3 ■ 


354 


269 


Probe 


TET-5 ' -tggtcaagaagacacaaaacactctca-3 ' -TAMRA 


374 


270 


Reverse 


5 • -aaaccaaaggcccagaattt-3 • 


413 


271 



Table AE . Probe Name Agl899 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 1 -tcctgaggtgtggatgaatact-3 ' 


91 


272 


Probe 


TET-5 ' -catcatctacaatggctaccccagtga-3 ' -TAMRA 


121 


273 


Reverse 


5 1 -ccatcttcagtggtgacttcat-3 ' 


153 


274 



Table AF . Probe Name Ag2059 



Primers 


Sequences 


Start Position 


SEO ID NO 


Forward 


5 • -ggggaaatgacgctgataatat-3 ' 


858 


275 


Probe 


TET-5 ' -cccctatatatgacctgactgccatg-3 • -TAMRA 


903 


276 


Reverse 


5 1 -cccaaatagcagtaggcacttt-3 1 


929 


277 



Table AG . AI_comprehensive panelvl.O 



Tissue Name 


Rel. Exp.(%) Agl456, 

Run 774^01 fi\"> 
IX 11 1 1 ZX4jU1D1^ 


Tissue Name 


Rel. Exp.(%) Agl456, 
Run 224501612 


110967 COPD-F 


0.0 


112427 Match Control 
J soriasis-F 


0.0 


110980 COPD-F 


2.1 


112418 Psoriasis-M 


0.0 


110968 COPD-M 


0.0 


112723 Match Control 
} soriasis-M 


0.0 


110977 COPD-M 


0.0 


112419 Psoriasis-M 


0.0 


110989 Emphysema-F 


2.6 


112424 Match Control 
Psoriasis-M 


0.0 


110992 Emphysema-F 


0.0 


112420 Psoriasis-M 


4.4 


110993 Emphysema-F 


0.0 


112425 Match Control 
Psoriasis-M 


0.0 


110994 Emphysema-F 


0.0 


104689 (MF) OA Bone- 
Backus 


0.0 


110995 Emphysema-F 


0.0 


104690 (MF) Adj 
"Normal" Bone-Backus 


3.0 


110996 Emphysema-F 


0.0 


104691 (MF) OA 
Synovium-Backus 


35.1 


110997 Asthma-M 


5.0 


104692 (BA)OA 
Cartilage-Backus 


0.0 


111001 Asthma-F 


1.6 


104694 (BA) OA Bone- 
Backus 


3.2 j 


111002 Asthma-F 


2.5 


104695 (BA) Adj 
"Normal" Bone-Backus 


3.1 


111003 Atopic 
Asthma-F 


0.0 


104696 (BA) OA 
Synovium-Backus 


20.9 
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111004 Atopic 
Asthma-F 


0.0 


04700 (SS) OA Bone- 
iackus 


39.0 


111005 Atopic 
Asthma-F 


A A 

0.0 


04701 (SS) Adj 
Normal" Bone-Backus 


3 3 


111006 Atopic 
Asthma-F 


rv a 

0.0 


04702 (SS) OA 
>ynovium-Backus 


5 0 


111417 Allergy-M 


A A 

0.0 


117093 OA Cartilage 
*ep7 


0 0 


112347 Allergy-M 


0.8 


1 12672 OA Bone5 


0.0 


1 12349 Normal Lung- 


0.0 


Izo/j ua oynoviumj 


0 0 


1 12357 Normal Lung- 


A A 

0.0 


112674 OA Synovial 
Fluid cellsS 


0 0 


1 1 2354 Normal Lung- 
M 


0.0 


11 7100 OA Cartilage 
Rep 14 


0 0 


112374 Crohns-F 


2.4 


112756 OA Bone9 


0.0 


1 12389 Match Control 
Crohns-F 


100.0 


12 id / ua synovium? 


0 0 


112375 Crohns-F 


0.0 


1 12758 OA Synovial 
Fluid Cells9 


" 1 1 


1 12732 Match Control 
Crohns-F 


5.0 


1 17125 RA Cartilage 
Rep2 


0 0 

V7.VJ 


112725 Crohns-M 


1.5 


113492 Bone2 RA 


62.0 


112387 Match Control 
Crohns-M 


0.0 


l U4yj synovium/ k/\ 


8 7 


112378 Crohns-M 


0.0 


113494 Syn Fluid Cells 
RA 


21 0 


1 12390 Match Control 
Crohns-M 


2.3 


1 134VV Cartilages ru\ 




112726 Crohns-M 


0.0 


113500 Bone4 RA 


25.5 ■■■ 


112731 Match Control 
Crohns-M 


r\ a 

0.0 


1 1 j j>\) l oynovium'+ rv/v 


15 3 


112380 Ulcer Col-F 


A A 

0.0 


113502 Syn Fluid 
Cells4 RA 


8 5 


112734 Match Control 
Ulcer Col-F 


52.5 


1 1 j^yJ l^anilagcJ) xv/\ 


33.7 


112384 Ulcer Col-F 


0.0 


1 13496 Bone3 RA 


33.7 


112737 Match Control 
Ulcer Col-F 


1.0 




19.9 


1 IZJoO U1CCI V-Ul-I 


2.4 


113498 Syn Fluid 
Cells3 RA 


37.6 


112738 Match Contro 
Ulcer Col-F 


3.3 


117106 Normal 
Cartilage Rep20 


0.0 


112381 Ulcer Col-M 


0.0 


113663 Bone3 Normal 


0.0 


112735 Match Contro 
Ulcer Col-M 


1.4 


113664 Synovium3 
Normal 


0.9 
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112382 Ulcer Col-M 


28.5 


113665 Syn Fluid 
Cells3 Normal 


0 0 


112394 Match Control 
Ulcer Col-M 


0 0 


117107 Normal 
Cartilage Rep22 


2.4 


112383 Ulcer Col-M 


0.0 


113667 Bone4 Normal 


0.0 


112736 Match Control 
Ulcer Col-M 


74.2 


113668 Synovium4 
Normal 


0.0 


112423 Psoriasis-F 


4.4 


113669 Syn Fluid 
Cells4 Normal 


0.0 



Tahle AH . Panel 1.2 



Tissue Name 


Rel. Exp.(%) Agl456, 
Run 138374123 


Tissue Name 


Rel. Exp.(%) Agl456, 
Run 138374123 


Endothelial cells 


0.0 


Renal ca. 786-0 


0.0 


Heart fFetaH 


0.6 


Renal ca. A498 


0.0 


Pancreas ! 


0.0 


Renal ca. RXF 393 


0.0 


2 


0.0 


Renal ca. AC1IN 


o.u 


/A.u.rciia.1 vjidiiu. 


10.7 


Renal ca. UO-31 


0.0 


Thyroid 


1.3 


Renal ca. TK-10 


0.0 


oallVdry glculU 


3.2 


^iver 


4.1 


Pituitary gland 


0.3 


Aver (fetal) 


4.5 


Brain (fetal) 


0.6 


liver ca. 

(hepatoblast) HepG2 


0.0 




0.0 


^ung 


5.6 


Brain (amygdala) 


0.5 


Lung (fetal) 


1.2 


Brain (cerebellum) 


0.0 


Lung ca. (small cell) 
LX-1 


5.9 


Brain (hippocampus) 


0.7 


Lung ca. (small cell) 
NCI-H69 


1 7 

1 . / 


Brain (thalamus) 


0.7 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (large 
cell)NCI-H460 


0.0 1 


Spinal cord 


2.1 


Lung ca. (non-sm. 
cell) A549 


0.0 


glio/astro U87-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 


60.3 


glio/astroU-118-MG 


1.8 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


astrocytoma SW1783 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


2.8 


neuro*; met SK-N-AS 


0.0 


Lung ca. (squam.) 
SW 900 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) 
NCI-H596 


0.0 
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astrocytoma bJNIiw.) 


A A 

u.u 


Vlammary gland 


u.u 


glioma SNB-19 


0.0 


Breast ca.* (pl.ef) 

KyTPP 7 
lviv^r - / 


0.9 


glioma U251 


0.0 


oredsi cd. ^pi.eij 
MDA-MB-231 


0.0 


glioma SF-295 


0.0 


oredsi cd. vpi. 
T47D 


0.0 


riean 


1 Q Q 
iy.y 


r>reasi ca. r> i - j^y 


ft ft 


Skeletal Muscle 


8.2 


Breast ca. MDA-N 


0.0 


Bone marrow 


lUO.O 


Ovary 


u.u 


Thymus 


0.6 


Ovarian ca. OVCAR- 
J 


0.0 


Spleen 


12.3 


Ovarian ca. OVCAK- 
4 


0.0 


Lymph node 


0.9 


Ovarian ca. OVCAK- 

j 


1.4 


Colorectal Tissue 


1-9. 


Ovarian ca. OVCAR- 

Q 
o 


0.0 




Stomach 


z.U 


ovarian ca. ivjKO v - i 


u.u 


Small intestine 


1.2 


Ovarian ca. (ascites) 
orv-O V-j 


0.0 


Colon ca. oW4o(J 


U.J 


Uterus 


u.^+ 


Colon ca.* SW620 
(js W48U met) 


3.1 


Placenta 


2.2 


Colon ca. HT29 


0.0 


Prostate 


1.4 


Colon ca.HCT-1 16 


0.0 


Prostate ca.* (bone 
met) PC-3 


0.0 


Colon ca. CaCo-z 


A C 
U.-> 


Testis 


A A 
U.U 


Colon ca. 1 issue 
(OD03866) 


8.2 


Melanoma 
Hs688(A).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma* (met) 
Hs688(B).T 


0.0 


Gastric ca.* (liver met) 
MP7-NS7 


2.4 


Melanoma UACC-62 


0.0 


Bladder 


29.1 


Melanoma M14 


0.0 


Trachea 


0.6 


Melanoma LOX 
IMVI 


0.0 


Kidney 


3.1 


Melanoma* (met) 
SK-MEL-5 


1.2 


Kidney (fetal) 


2.5 







Table AI . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Agl456, Run 
147644869 


Rel. Exp.(%) 
Agl456, Run 
165529464 


Rel. Exp.(%) 
Ag2132, Run 
160164823 


Rel. Exp.(%) 
Ag2444, Run 
165629988 


Liver 


0.0 


0.0 


0.0 


0.0 



305 



adenocarcinoma 










Pancreas 


0.0 


0.0 


0.0 


1.9 


Pancreatic ca. 
CAP AN 2 


A A 
U.U 


U.U 


0 0 


0.0 


Adrenal gland 


9.2 


7.6 


5.2 


1.9 


ryroid 


0.0 


0.0 


0.0 


1.6 


Salivary gland 


0.0 


0.0 


0.0 


0.4 


Pituitary gland 


0.0 


0.0 


0.0 


0.6 


Brain (fetal) 


0.0 


0.0 


0.0 


1.4 


Brain (whole) 


0.0 


0.0 


0.0 


0.3 


Brain (amygdala) 


0.0 


0.0 


0.0 


0.0 


Brain (cerebellum) 


0.0 


0.0 


0.0 


0.0 


Brain (hippocampus) 


0.0 


0.0 


0.0 


0.4 


Brain (substantia ! 
nigra) 


A C 

4.6 


U.U 


U.U 


0.4 


& i— — 

Brain (thalamus) 


0.0 


0.0 


0.0 


0.0 


Cerebral Cortex 


0.0 


0.0 


0.0 


0.5 


Spinal cord 


0.0 


10.4 


3.5 


1.2 


glio/astro U87-MG 


0.0 


0.0 


0.0 


0.0 


elio/astroU-118-MG 


12.4 


0.0 


10.7 


8.5 


5 _ 

astrocytoma SW1783 


0.0 


0.0 


0.0 


0.0 


neuro*; met SK-N- 
AS 


0.0 


U.U 


0 0 

U.U 


0 0 


astrocytoma SF-539 


0.0 


0.0 


0.0 


0.0 


astrocytoma SNB-75 


0.0 


0.0 


0.0 


2.5 


glioma SNB-19 


0.0 


0.0 


0.0 


0.0 


glioma U251 


0.0 


0.0 


0.0 


0.6 


glioma SF-295 


0.0 


0.0 


0.0 


0.0 


Heart (fetal) 


5.8 


0.0 


0.0 


0.0 


Heart 


0.0 


0.0 


0.0 


0.5 


Skeletal muscle 
(fetal) 


A A 

o.u 


U.U 


0 0 


0.3 


Skeletal muscle 


0.0 


6.2 


5.0 


0.6 


Bone marrow 


100.0 


100.0 


66.4 


0.0 


Thymus 


0.0 


0.0 


7.2 


0.0 


Spleen 


11.4 


8.8 


21.2 


0.0 


Lymph node 


5.0 


7.4 


0.0 


1.3 


Colorectal 


0.0 


0.0 


0.0 


0.3 


Stomach 


0.0 


0.0 


0.0 


0.9 


Small intestine 


0.0 


0.0 


0.0 


A A 
0.4 


Colon ca. SW480 


0.0 


0.0 


0.0 


0.0 


Colon ca.* 
SW620(SW480 met) 


0.0 


0.0 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.0 


0.0 


1.1 


Colon ca.HCT-116 


0.0 


0.0 


0.0 


0.0 
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Colon ca. CaCo-2 


0.0 


0.0 


0.0 


0.8 


Colon ca. 
tissue(OD03866) 


1 A O 

10.6 


1 1 1 


91 9 


0 f\ 

U.U 


Colon ca. HCC-2998 


0.0 


0.0 


0.0 


1.4 


Gastric ca.* (liver 
met)NCI-N87 


A A 

U.U 


U.U 


1 X 

1 .o 


100 0 


Bladder 


0.0 


6.7 


0.0 


1.5 


Trachea 


0.0 


0.0 


31.6 


1.2 


Kidney 


0.0 


0.0 


0.0 


0.6 


Kidney (fetal) 


5.1 


0.0 


0.0 


0.0 


Renal ca. 786-0 


0.0 


0.0 


0.0 


0.0 


Renal ca. A498 


0.0 


0.0 


3.9 


0.1 


Renal ca. RXF 393 


0.0 


0.0 


0.0 


1.4 


Renal ca. ACHN 


0.0 


0.0 


0.0 


24.7 


Renal ca. UO-31 


0.0 


0.0 


0.0 


0.0 j 


Renal ca. TK- 10 


0.0 


0.0 


0.0 


0.0 


Liver 


0.0 


0.0 


0.0 


0.0 | 


Liver (fetal) 


3.7 


0.0 


0.0 


0.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


0.0 


0.0 


0.0 


Lung 


38.4 


25.0 


100.0 


1.3 


Lung (fetal) 


18.9 


5.7 


15.1 


0.0 


Lung ca. (small cell) 
LX-1 


11.7 


0.0 


0.0 


0.3 


Lung ca. (small cell) 
NCI-H69 


0.0 


0.0 


0.0 


• 2.3 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


0.0 


0.0 


0.0 


Lung ca. (large 
cell)NCI-H460 


0.0 


0.0 


0.0 


0.5 


Lung ca. (non-sm. 
cell) A549 


0.0 


0.0 


0.0 


3.3 


Lung ca. (non-s.cell) 
NCI-H23 


38.2 


17.9 


10.2 


21.5 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


0.0 


0.0 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


A A 

0.0 


A A 
U.U 


U.U 




Lung ca. (squam.) 
SW 900 


A A 

U.U 


A A 
U.U 


U.U 


z.z 


Lung ca. (squam.) 
NCI-H596 


0.0 


0.0 


0.0 


0.5 


Mammary gland 


0.0 


0.0 


0.0 


0.6 


Breast ca.* (pl.ef) 
MCF-7 


0.0 


0.0 


0.0 


35.4 


Breast ca.* (pl.ef) 


0.0 


0.0 


0.0 


0.0 
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MDA-MB-231 










Breast ca.* (pl.ef) 
T47D 


A A 
U.U 


U.U 


0 0 


5.6 


Breast ca. BT-549 


0.0 


0.0 


0.0 


1.7 


Breast ca. MDA-N 


0.0 


0.0 


0.0 


0.0 


Ovary 


0.0 


0.0 


0.0 


2.3 


Ovarian ca. OVCAR- 

3 


0.0 


0.0 


0.0 


17.7 


Ovarian ca. OVCAR- 


0.0 


0.0 


0.0 


17.1 


Ovarian ca. OVCAR- 
5 


0.0 


0.0 


0.0 


0.9 


Ovarian ca. OVCAR- 
8 


0.0 


A A 
U.U 


U.U 


A 4 


Ovarian ca. IGROV- 
1 


A A 

o.u 


U.U 


U.U 


0.0 


Ovarian ca.* (ascites) 
SK-OV-3 


A A 

0.0 


fi n 
U.U 


n o 

U.U 


R 0 


Uterus 


0.0 


0.0 


0.0 


3.0 


Placenta 


5.3 


0.0 


16.5 


0.0 


Prostate 


0.0 


0.0 


0.0 


0.0 


Prostate ca.* (bone 
met)PC-3 


0.0 


A A 

U.U 


fi fi 
U.U 




Testis 


5.3 


0.0 


0.0 


1.3 


Melanoma 
Hs688(A).T 


0.0 


0.0 


0.0 


0.0 


s / 

Melanoma* (met) 
Hs688(B).T 


0.0 


0.0 


0.0 


0.0 


Melanoma UACC-62 


0.0 


0.0 


0.0 


0.5 


Melanoma M14 


0.0 


0.0 


0.0 


0.6 


Melanoma LOX 
IMVI 


0.0 


0.0 


0.0 


0.0 


Melanoma* (met) 
SK-MEL-5 


0.0 


0.0 


0.0 


0.0 


|Adipose 


27.0 


14.3 


10.7 


4.0 



Table AJ . Panel 2D 



Tissue Name 


Rel. 
Exp.(%) 
Agl456, 

Run 
147644930 


Rel. 
Exp.(%) 
Agl456, 

Run 
148059395 


Rel. 

Exp.(%) 
Agl456, 

Run 
162599938 


Tissue 
Name 


Rel. 

Exp.(%) 
Agl456, 

Run 
147644930 


Rel. 
Exp.(%) 
Agl456, 

Run 
148059395 


Rel. 

Exp.(%) 
Agl456, 

Run 
162599938 


Normal 
Colon 


13.2 


2.1 


6.3 


Kidney 
Margin 
8120608 


0.0 


0.6 


1.0 


CC Well to 


5.5 


2.4 


2.6 


Kidney 


1.0 


0.8 


0.8 
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Mod Diff 
(OD03866) 








Cancer 
8120613 








CC Margin 
(OD03866) 


2.1 


3.2 


2.3 


Kidney 
Margin 
8120614 


0.0 


0.0 


0.0 


CC Gr.2 

rectosigmoid 

(OD03868) 


0.6 


0.0 


1.7 


Kidney 
Cancer 
9010320 


17.9 


13.8 


15.0 


CC Marein 
(OD03868) 


0.0 


0.0 


0.8 


Kidney 
Margin 
9010321 


0.7 


1.4 


1.4 


CC Mod Diff 
(ODO3920) 


1.8 


2.9 


3.5 


Normal 
Uterus 


0.0 


0.0 


0.0 


CC Margin 
CODO3920^ 


0.5 


1.2 


2.6 


Uterus 
Cancer 
064011 


1.2 


0.5 


2.1 


CCGr.2 
ascend colon 
(OD03921) 


1.3 


9.2 


6.5 


Normal 
Thyroid 


0.0 


0.6 


0.7 


CC M^roin 

(OD03921) 


0.0 


0.5 


1.7 


Thyroid 

Cancer 

064010 


0.0 


1.3 


2.8 


CC from 
Partial 

Hepatectomy 

(ODO4309) 

Mets 


2.3 


6.7 


7.1 


Thyroid 

Cancer 

A302152 


1.9 


0.6 


3.0 


Liver Margin 
(ODO4309) 


3.2 


7.3 


2.3 


Thyroid 
Margin 
A302153 


0.0 


0.0 


1.9 


Colon mets 
to lung 
(OD04451- 
01) 


1.3 


0.6 


0.0 


Normal 
Breast 


0.8 


1.9 


0.0 


Lung Margin 

(OD04451- 

02) 


2.0 


4.5 


1.9 


Breast 

Cancer 

(OD04566) 


0.0 


0.0 


0.0 


Normal 
Prostate 
6546-1 


0.0 


0.0 


0.0 


Breast 
Cancer 
(OD04590- 
01) 


0.0 


1.9 


0.0 


Prostate 

Cancer 

(OD04410) 


0.7 


0.0 


2.9 


Breast 

Cancer 

Mets 

(OD04590- 
03) 


0.9 


0.5 


1.4 


Prostate 


0.6 


0.0 


0.0 


Breast 


1.1 


0.6 


1.7 
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TVf arain 

(OD04410) 






( 

f 

( 

( 


dancer 
Metastasis 
OD04655- 
)5) 








Prostate 

Oanrpr 

(OD04720- 
01) 


0.6 


o.o ! 


0.0 ( 


3reast 

Zancer 

)64006 


A A 

0.0 


U. / 


u.u 


■^rAQtatp 

Margin 

(OD04720- 

02) 


2.8 


0.2 


2.9 


Breast 

Cancer 

1024 


0.7 


0.0 


0.9 


Normal Lung 
061010 


7.4 


8.2 


0.0 


Breast 

Cancer 

9100266 


0.0 


0.0 


0.0 


Lung Met to 

Muscle 

(OD04286) 


6.1 


2.0 


5.8 


Breast 

Margin 

9100265 


0.7 


0.0 


0.0 


Margin 
(0004286", 


1.5 


0.6 


1.1 


3reast 

Cancer 

A209073 


0.8 


0.0 


- 0.0 


Lung 

Malignant 
(OD03126) 


9.9 


7.3 


4.1 


Breast 

Margin 

A2090734 


0.0 


0.0 


0.0 


Lung Margin 
(OD03126) 


33.9 


28.1 


27.0 


Normal 
Liver 


0.0 


0.0 


1.1 


Lung Cancer 
(OD04404) 


13.3 


11.2 


13.0 


Liver 

Cancer 

064003 


1.4 


0.0 


0.0 


Lung Margin 
(OD04404) 


32.8 


22.2 


28.3 


Liver 

Cancer 

1025 


0.0 


0.0 


0.8 


Lung Cancer 
(OD04565) 


4.5 


1.3 


5.7 


Liver 

Cancer 

1026 


2.2 


1.8 


0.9 


Lung Margin 
(OD04565) 


0.0 


7.2 


4.9 


Liver 

Cancer 

6004-T 


1.2 


1.0 


0.0 


Lung Cancer 

(OD04237- 

01) 


2.1 


1.6 


3.5 


Liver 

Tissue 

6004-N 


1.1 


0.7 


2.7 


Lung Margin 

(OD04237- 

02) 


100.0 


100.0 


100.0 


Liver 

Cancer 

6005-T 


0.0 


0.0 


0.8 


Ocular Mel 
Met to Liver 


0.3 


0.0 


0.0 


Liver 
Tissue 


0.0 


0.0 


0.6 
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:i o isos 



(ODO4310) 






t 


>005-N 








Liver Margin 
(ODO4310) 


1.9 


0.6 


0.7 


vformal 
31adder 


3.9 


1.8 


8.4 


Melanoma 
Mets to Lung 
(OD04321) 


0.5 


0.0 


0.0 


Bladder 

Dancer 

1023 


0.0 


0.0 


0.0 


Lung Margin 
(OD04321) 


22.8 


27.5 


24.5 


Bladder 

Dancer 

4.302173 


3.3 


5.2 


1.7 


Normal 
Kidney 


0.0 


0.6 


,e 


Bladder 
Cancer 
(OD04718- 
01) 


13.0 


11.0 


11.8 


Kidney Ca, 
Nuclear 
grade 2 
(OD04338) 


8.7 


11.5 


16.5 


Bladder 

Normal 

Adjacent 

(OD04718- 

03) 


14.6 


12.7 


15.9 


Margin 
(OD04338) 


2.0 


6.1 


3.2 


Normal 
Ovary 


0.0 


0.0 


0.0 


Kidney Ca 

grade 1/2 
(OD04339) 


1.4 


0.6 


0.8 


Ovarian 

Cancer 

064008 


0.0 


0.8 


A A 


Kidney 
Margin 
(OD04339) 


0.0 


0.5 


2.6 


Ovarian 
Cancer 
(OD04768- 
07) 


2.9 


2.3 


A A 
O.U 


•CiHnfv Ca 

LVlUJ.lV'jr V_/Cl, 

Clear cell 
type 

(OD04340) 


20.0 


26.8 


25.9 


Ovary 
Margin 
(OD04768- 
08) 


16.7 


20.9 


12.9 


Kidnev 
Margin 
(OD04340) 


7.2 


3.4 


9.7 


XT 1 

Normal 
Stomach 


1.1 


3.3 


3.2 


Kidney Ca, 
Nuclear 
grade 3 
(OD04348) 


0.7 


0.0 


0.5 


Gastric 
Cancer 
9060358 


0.0 


0.0 


0.0 


Kidney 
Margin 
(OD04348) 


1.2 


1.4 


1.8 


Stomach 

Margin 

9060359 


3.1 


5.9 


3.3 


Kidney 
Cancer 
(OD04622- 
01) 


11.2 


11.2 


20.9 


Gastric 
Cancer 
9060395 


13.2 


3.7 


11.0 
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Kidney 

tVldl.til.il 

(OD04622- 
03) 


1.6 


1.0 


1.4 


Stomach 

Margin 

9060394 


1.6 


2.7 


A 1 


Kidney 
Cancer 
(OD04450- 
01) 


0.7 


0.0 


0.0 


Gastric 
Cancer 
9060397 


1 A 1 

19.1 


1 A 




Kidney 
Margin 
(OD04450- 
03) 


0.0 


1.4 


3.2 


Margin 
9060396 


0.0 


1.2 


0.8 


Kidney 
Cancer 
8120607 


0.0 


0.0 


0.0 


Gastric 
Cancer 
064005 


4.3 


5.6 


3, 



Table AK . Panel 4D 



Tissue Name 


Rel. 
Exp.(%) 
Agl456, 

Run 
139309823 


Rel. 

Exp.(%) 
Agl456, 

Run 
144691235 


Rel. 

Exp.(%) 
Agl899, 

Run 
165870453 


Rel. 
Exp.(%) 
Ag2059, 

Run 
161426290 


Rel. 
Exp.(%) 
Ag2132, 

Run 
159366502 


Rel. 
Exp.(%) 
Ag2444, 

Run 
164320874 


Secondary Thl act 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Secondary Th2 act 


0.4 


0.4 


0.0 


0.0 


0.0 


0.0 


Secondary Trl act 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Secondary Thl rest 


0.0 


0.0 


0.3 


0.0 


0.0 


0.0 


Secondary Th2 rest 


6.1 


4.8 


2.4 


0.8 


2.7 


0.0 


Secondary Trl rest 


0.4 


0.0 


0.3 


0.0 


1.4 


0.0 


Primary Thl act 


0.0 


0.7 


0.0 


0.0 


0.0 


0.0 


Primary Th2 act 


1.5 


0.3 


0.6 


0.0 


0.0 


0.0 


Primary Trl act 


0.0 


0.6 


0.1 


0.0 


0.0 


0.0 


Primary Thl rest 


4.5 


4.1 


7.9 


3.0 


5.3 


0.0 


Primary Th2 rest 


6.5 


2.9 


3.7 


6.3 


1.1 


41.5 


Primary Trl rest 


2.7 


3.5 


1.6 


2.5 


1.0 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


0.4 


0.3 


0.0 


0.0 


0.0 


CD8 lymphocyte 
act 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Secondary CD8 
lymphocyte rest 


0.5 


0.0 


0.2 


0.0 


0.0 


0.0 


Secondary CD8 
lymphocyte act 


0.6 


0.0 


0.0 


0.0 


0.0 


0.0 


CD4 lymphocyte 
none 


3.1 


1.1 


1.4 


5.1 


0.0 


0.0 
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2ry 

Thl/Th2/Trl_anti- 
CD95 CH11 


4.3 


5.9 


4.7 


2.1 


3.5 


0.0 


LAK cells rest 


0.5 


1.1 


0.5 


0.0 


0.0 


0.0 


LAK cells IL-2 


1.0 


1.4 


0.8 


0.0 


1.6 


0.0 


LAK cells IL-2+IL- 
12 


1.0 


0.9 


0.2 


0.0 


0.0 ' 


0.0 


LAK cells IL- 
2+IFN gamma 


0.5 


2.1 


A £L 
U.O 


u.u 


U.U 


0 0 


LAK cells IL-2+ 
IL-18 


1.0 


0.4 


A A 

U.4 


u.u 


no 
u.u 


0 0 


LAK cells 
PMA/ionomycin 


17.1 


17.8 


O A 
5.0 




inn 
I u.u 


0 0 


NK Cells IL-2 rest 


0.0 


0.0 


0.2 


1.2 


0.0 


0.0 


Two Wav MLR 3 

A VY V/ " ▼ T ATA — t -*- 

day 


0.0 


0.0 


A A 

0.0 


1 ^ I 


u.u 


JO./ 


Two Way MLR 5 
day 


0.0 


0.3 


A A 

u.u 


u.u 


u.u 


0 0 


Two Way MLR 7 
day 


0.0 


0.5 


A A 
U.U 


u.u 


0 0 


0 0 


PBMC rest 


20.3 


22.2 


18.4 


6.7 


14.0 r: 


100.0 


PBMC PWM 


0.5 


0.0 


0.0 


0.0 


1.3 


45.7 


PBMC PHA-L 


0.0 


1.0 


0.2 


0.0 


0.0 


0.0 


Ramos (B cell) 
none 


36.1 


48.6 


21.0 


0.0 


7.2 


44.1 


Ramos fB celH 
ionomycin 


100.0 


87.1 


16. 6 


A A 1 

44. 1 


97 Q 


46 7 


R lvmnhocvtes 
PWM 


0.5 


0.0 


A A 

0.0 


l.o 


u.u 


0 0 
u.u 


B lymphocytes 
CD40L and IL-4 


0.5 


0.0 


A A 

0.0 


A A 
U.U 


u.u 


n o 

\J.\J 


EOL-1 dbcAMP 


0.0 


0.0 


0.2 


0.0 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.4 


0.0 


A /C 
U.O 


i i 
1 . 1 


1 9 


0 0 


Dendritic cells 
none 


5.6 


A 1 

4. / 




1 7 


8 4 


0.0 


Dendritic cells LPS 


3.0 


1.8 


2.3 


3.7 


1.8 


30.1 


Dendritic cells anti- 
CD40 


z.o 




7 0 


4.7 


0.0 


0.0 


Monocytes rest 


97.3 


100.0 


100.0 


100.0 


100.0 


82.4 


Monocytes LPS 


34.2 


34.4 


20.3 


15.8 




10 "\ 
jz.j 


Macrophages rest 


5.1 


5.5 


3.0 


4.0 


1.3 


0.0 


Macrophages LPS 


7.5 


9.7 


4.8 


3.0 


0.0 


0.0 


HUVEC none 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


HUVEC starved 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


HUVEC IL-lbeta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 
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HUVEC IFN 
gamma 


0.0 


0.0 


0.0 


0.0 


u.u 


u.u 


HUVEC TNF 
alpha + IFN 
gamma 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


HUVEC TNF 
alpha + IL4 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


HUVEC IL-11 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


imp 

Microvascular EC 
none 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + IL- 
beta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Microsvasular 

^prm n 1 Pi 

JL/CIlUcll i-^V^ 

TNFalpha + IL- 
beta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Small airway 
enit helium none 


0.5 


0.5 


0.5 


0.0 


o.o ; 


0.0 


Small airway 
epithelium 
TNFabha + IL- 
lbeta 


4.0 


3.8 


2.1 


6.2 


6.3 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + 
IL- lbeta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


KU-812 (Basophil) 
rest 


u.u 


n n 

u.u 


n n 

u.u 


0 0 


0 0 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


CCD 1106 

(Keratinocytes) 

none 


0.0 


! 0.0 


0.0 


0.0 


0.0 


0.0 
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CCD 1106 
(Keratinocytes) 
TNFalpha + IL- 
lbeta 


0.0 


0.4 


0.2 


U.U 


u.u 


u.u 


Liver cirrhosis 


5.4 


5.4 


6.9 


3.0 


1.4 


0.0 


Lupus kidney 


0.4 


0.4 i 


0.9 


0.0 


0.0 


0.0 


NCI-H292 none 


0.0 


0.4 


0.0 


0.0 


1.5 


0.0 


NCI-H292 IL-4 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


NCI-H292 IL-9 


0.0 


0.0 


0.3 


0.0 


0.0 


0.0 


NCI-H292 IL-13 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


NCI-H292 IFN 
gamma i 


0.0 


0.0 


0.0 


r\ a 

0.0 


A A 

u.u 


n o 

u.u 


HPAEC none 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


HP AFC TNF alnha 
.f IL-1 beta 


0.0 


0.0 


0.0 


0.0 


0.0 


A A 

0.0 


una fibroblast 

none 


0.0 


0.0 


0.0 


0.0 


0.0 


A A 

0.0 


una fibroblast 

TNF alpha + IL-1 
beta 


0.0 


0.0 


0.0 


0.0 


0.0 


27.0 


Lung fibroblast IL- 
4 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Lung fibroblast IL- 
9 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Lung fibroblast IL- 
13 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


f nnp fibroblast 
[FN gamma 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


^ptmal fibroblast 

CCD 1070 rest 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


")prma1 fibroblast 

CCD 1070 TNF 
alpha 


1.6 


0.0 


0.2 


0.0 


0.0 


0.0 


Dermal fibroblast 
CCD 1070 IL-1 beta 


0.0 


0.0 


0.0 


A A 

0.0 


A A 

0.0 


o o 

u.u 


Dermal fibroblast 
IFN gamma 


0.0 


A A 

0.0 


U.l 


u.u 


u.u 


u.u 


Dermal fibroblast 
IL-4 , 


U.5 


n o 

u.u 


ft ft 

u.u 


u.u 


\J.\J 


0 0 


IBD Colitis 2 


0,6 


0.0 


1.4 


0.0 


0.0 


0.0 


IBD Crohn's 


1.4 


1.5 


2.0 


0.0 


0.0 


0.0 


Colon 


0.6 


0.0 


0.6 


0.0 


3.1 


0.0 


Lung 


3.7 


5.2 


1.5 


2.1 


4.9 


0.0 


Thymus 


0.5 


0.0 


0.2 


0.0 


0.0 


0.0 


Kidney 


2.6 


4.4 


0.6 


1.6 


0.0 


0.0 
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Alcomprehensive panel_vl.O Summary: Ag 1456 Highest expression of the 
sggcjdraftjbal86014__20000730 __dal transcript is found in normal colon tissue adjacent to tissue 
affected by Crohn's or ulcerative colitis (CTs=33). This transcript is also found in normal colon on 
panels 1 .2 and 2D. Since this transcript appears to be down regulated in diseased colon, 
therapeutic modulation of the expression or function of the this gene or its protein product, 
through the use protein therapeutics, could regulate normal homeostasis of this tissue and be 
beneficial for the treatment of inflammatory bowel diseases. 

CNS_neurodegeneration_vl.O Summary: Ag2446 Expressoin of the 
sggcdraftbal 86014_20000730 dal gene is low/undetectable in all samples on this panel. 
(CTs>35). The amp plot indicates that there may have been a probe failure in this experiment. 
(Data not shown.) 

Panel 1.2 Summary: Agl456 Highest expression of the 
sggc draft bal86014 20000730_dal gene is detected in bone marrow (CT=28.9). Furthermore, 
the difference in expression between heart (CT=3 1 .2) and fetal heart tissue(CT= : 36.2) is 
significant in this panel. Thus, the expression of this gene could be used to distinguish bone 
marrow from the other samples in the panel. In addition, the expression of this gene could be used 
to distinguish adult heart tissue from fetal heart tissue. 

The sggc draft _bal86014_20000730_dal gene is also expressed in many tissues with 
metabolic function, including the heart, fetal and adult liver, skeletal muscle and adrenal gland. 
The protein encoded by the sggc_draft _bal86014_20000730_dal gene is a lipase homolog and 
may be involved in the dynamic mobilization of fat in these tissues. Therefore, administration of 
this gene product or an agonist designed to it could enhance lipolysis and may act as an effective 
therapy against obesity and lipodystrophy. Conversely, an antagonist of this gene product may be 
useful in the treatment of conditions involving excessive depletion of fat reserves, such as 
cachexia. 

Panel 1.3D Summary: Agl456/Ag2132/Ag2444Three out of four experiments using 
different probe and primer sets show expression of the sggc_draft _bal86014_20000730_dal gene 
in bone marrow (CTs=33-34) and the lung (CT=32.4). The high expression in bone marrow is 
consistent with its expression seen in Panel 1.2. Thus, the expression of this gene could be used to 
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distinguish samples derived from bone marrow and lung from other tissues on this panel. 
Furthermore, expression of the sggc_draft_bal86014_20000730_dal gene could be used to 
distinguish between adult and fetal lung tissue. 

Ag2059/Ag2446 Expression of the gene is low/undetectable (Ct values >35) in all samples 
in Panel 1 .3D (data not shown). 

Panel 2D Summary: Agl456 Three experiments with the same probe and primer 
produce results that are in excellent agreement, with highest expression of the 
sggc_draft_bal86014_20000730_dal gene in normal lung tissue adjacent to a tumor (CTs=30- 
31). In addition, the sggc_draft_bal86014_20000730_dal gene appears to be overexpressed in 
three pairs of normal lung tissue when compared to corresponding cancerous tissue. In addition, 
four of nine kidney cancers show overexpression of this gene when compared to their respective 
normal adjacent tissue. Thus, the expression of this gene could be used to distinguish normal lung 
tissue from malignant lung tissue as well as malignant kidney from normal kidney. Moreover, 
therapeutic modulation of the expression of the sggc_draft_bal86014_20000730_dal gene or its 
gene product, through the use of small molecule drugs, antibodies or protein therapeutics may be 
effective in the treatment of kidney cancer or lung cancer. 

Panel 4D Summary: Agl456/Agl 899/Ag2059/Ag21 32 Multiple experiments with 
different probe and primer sets show highest expression of the 

sggc_draft_bal 860 14_20000730_dal gene in resting monocytes (CTs=29-32). The gene appears 
to be downregulated in these cells following LPS treatment (CTs=32-34) and is not expressed at 
detectable levels in macrophages. The protein encoded by sggc_draft_bal86014_20000730_dal 
gene is homologous to acidic lipases and may play a role in lipid metabolism, differentiation, and 
activities such as phagocytosis, of these cells. Therefore, therapeutic modulation of the expression 
or function of the sggcdraft_bal86014_20000730_dal gene or its protein product, through the 
use protein therapeutics, could regulate monocyte function and/or differentiation. 

Conversely, modulation of the expression or activity of the putative protein encoded by 
this transcript by antibodies or small molecules can reduce or prevent the inflammatory symptoms 
associated with accumulation of monocytes observed in diseases such as asthma, allergies, 
inflammatory bowel disease, lupus erythematosus, or rheumatoid arthritis. 



317 



B. CG51493-01/20708613_EXT1: MEGF/ Flamingo/ Cadherin-like (NOV2) 

Expression of gene CG5 1493-01 was assessed using the primer-probe set Agl988, 
described in Table BA. Results of the RTQ-PCR runs are shown in Tables BB, BC, BD, BE, BF 
and BG. 



Table BA . Probe Name Agl988 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -tcactgctatgtgcacatcaa-3 ' 


2517 


278 


Probe 


TET-5 ' -catcacagatgccaacactcatcgg-3 » -TAMRA 


2538 


279 


Reverse 


5 ' -actgagtagtgggcactttgaa-3 ' 


2570 


280 



Table BB . CNSneurodegenerationvl.O 



Tissue Name 


Rel. Exp.(%) Agl988, 
Run 207794916 


Tissue Name 


Rel. Exp.(%) Agl988, 
Run 207794916 


AD 1 Hippo 


9.9 


Control (Path) 3 
Temporal Ctx 


5.5 


AD 2 Hippo 


■ 

23.8 


Control (Path) 4 
^emporal Ctx 


28.7 


AD 3 Hippo 


7.2 


AD 1 Occipital Ctx 


10.0 


I\VJ h riippo 


6.7 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Hippo 


100.0 


AD 3 Occipital Ctx 


5.8 


AD 6 Hippo 


32.3 


AD 4 Occipital Ctx 


z4.!> 


Control 2 Hippo 


27.7 


AD 5 Occipital Ctx 


50.7 


Control 4 Hippo 


5.7 


AD 6 Occipital Ctx 


17.9 


Control (Path) 3 
Hippo 


3.5 


Control 1 Occipital 
Ctx 


2.0 


AD 1 Temporal Ctx 


19.2 


Control 2 Occipital 
Ctx 


75.8 


AD 2 Temporal Ctx 


28.3 


Control 3 Occipital 
Ctx 


16.7 


AD 3 Temporal Ctx 


1 7.5 


Control 4 Occipital 
Ctx 


3.0 


AD 4 Temporal Ctx 


17.2 


Control (Path) 1 
Occipital Ctx 


90.1 


AD 5 Inf Temporal 
Ctx 


92.7 


Control (Path) 2 
Occipital Ctx 


8.7 


AD 5 Sup Temporal 
Ctx 


28.5 


Control (Path) 3 
Occipital Ctx 


2.2 


AD 6 Inf Temporal 
Ctx 


37.6 


Control (Path) 4 
Occipital Ctx 


14.7 


AD 6 Sup Temporal 
Ctx 


44.4 


Control 1 Parietal 
Ctx 


3.2 
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Control 1 Temporal 
Ctx 


3.6 


Control 2 Parietal 
Ctx 


34.9 


Control 2 Temporal 
Ctx 


44.8 


Control 3 Parietal 
Ctx 


15.3 


Control 3 Temporal 
Ctx 


10.3 


Control (Path) 1 
Parietal Ctx 


90.1 


Control 3 Temporal 
Ctx 


7.1 


Control (Path) 2 
Parietal Ctx 


15.4 


Control (Path) 1 
Temporal Ctx 


74.7 


Control (Path) 3 
Parietal Ctx 


3.3 


Control (Path) 2 
Temporal Ctx 


31.6 


Control (Path) 4 
Parietal Ctx 


44.1 



Table BC . Panel 1.3D 



i issue iodine 


Rel.Exp.(%) 

AolQKK Run 
1 47796787 


Rel. Exp.(%) 
Ap19SS Run 

r\gl /OU^ ivuii 

148015671 


Tissue Name 


ReL Exp.(%) 
Ael988, Run 
147796787 


Rel. Exp.(%) 
Agl988, Run 
148015671 


Liver 

a H pn n p a r p i n n m a 


7.3 


11.6 


Kidney (fetal) 


0.4 


0.1 


Pancreas 


0.2 


1.1 


Renal ca. 786- 
0 


1.0 


2.5 


Pancreatic ca. 
CAPAN 2 


2.9 


8.0 


Renal ca. A498 


16.5 


21.0 


Adrenal gland 


0.6 


0.7 


Renal ca. RXF 
393 


0.5 


0.7 


Thyroid 


0.0 


0.1 


Renal ca. 
ACHN 


1 o.U 


HO 
1 /.O 


Salivary gland 


0.0 


0.1 


Renal ca. UO- 
31 


2.8 


4.2 


Pituitary gland 


15.9 


17.1 


Renal ca. TK- 
10 


7.3 


16.5 


Brain (fetal) 


15.2 


17.2 


Liver 


0.0 


0.0 


Brain (whole) 


13.6 


22.4 


Liver (fetal) 


0.0 


0.4 


Brain (amygdala) 


9.5 


15.7 


Liver ca. 

(hepatoblast) 

HepG2 


11.6 


18.9 


Brain (cerebellum) 


11.0 


17.8 


Lung 


1.3 


0.0 


Brain 

(hippocampus) 


15.1 


29.9 


Lung (fetal) 


0.2 


0.0 


Brain (substantia 
nigra) 


0.5 


1.3 


Lung ca. (smal 
cell) LX-1 


25.0 


33.2 


Brain (thalamus) 


6.6 


10.0 


Lung ca. (smal 
cell)NCI-H69 


36.9 


62.4 


Cerebral Cortex 


100.0 


100.0 


Lung ca. (s.cell 
var.) SHP-77 


32.8 


46.3 


Spinal cord 


1.5 


1.4 


Lung ca. (large 


0.0 


1.4 
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c 


ell)NCI-H460 






glio/astro U87-MG 


11.7 


19.9 

s 


.ung ca. (non- 
m. cell) A549 


1 A 




glio/astro U-118- 
MG 


51.1 


77.9 


.ung ca. (non- 

,cell)NCI- 

423 


26.8 


43.5 


astrocytoma 
SW1783 


2.1 


5.1 

< 


_,ung ca. (non- 
j.cell) HOP-62 




1 1 7 

11./ j 


neuro*; met SK-N- 
AS 


30.6 


37.1 

< 


Lung ca. (non- 
>.cl)NCI-H522 


12.0 


26.2 


astrocytoma SF- 
539 


3.9 


7.9 


Lung ca. 
[squam.) SW 
900 


9.4 


18.0 


astrocytoma SNB- 
75 


58.2 


82.4 


Lung ca. 
(squam.) NCI- 
H596 


17.6 


25.2 


glioma SNB-19 


5.4 


5.0 


Mammary 
gland 


(\ A 


U.U ' 


glioma U251 


3.0 


3.7 


Breast ca.* 
(pl.ef) MCF-7 


A A 


fs 9 

o.z, 


glioma SF-295 


30.4 


44.4 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


7.4 


8.2 


Heart (fetal) 


0.8 


a c 
0.3 


Breast ca.* 
(pl.ef) T47D 


91 0 


30 1 


Heart 


0.0 


A A 


Breast ca. BT- 
549 


14 1 


14 1 i 


Skeletal muscle 
(fetal) 


0.9 


2.2 


Breast ca. 
MDA-N 


1 A 1 


17 4 
i / . i 


Skeletal muscle 


0.0 


0.0 


Ovary 


0.8 


0.8 


Bone marrow 


0.0 


0.0 


Ovarian ca. 
OVCAR-3 


2.6 


4.2 


Thymus 


0.1 


0.2 


Ovarian ca. 
OVCAR-4 


0.4 


1.2 


Spleen 


0.1 


0.4 


Ovarian ca. 
OVCAR-5 


7.0 


8.2 


Lymph node 


0.4 


A H 


Ovarian ca. 
OVCAR-8 


^1 7 


59 9 


Colorectal 


1.4 


1 C 
1 .J 


Ovarian ca. 
IGROV-1 


0 4 


1.1 


Stomach 


0.0 


1.2 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.4 


0.7 


Small intestine 


0.2 


0.3 


Uterus 


0.1 


0.2 


Colon ca. SW480 


31.9 


45.7 


Placenta 


0.7 


1.1 


Colon ca.* 


11.0 


18.7 


Prostate 


0.0 


0.0 



320 



■■■ ^ r ^ ,• ' r !-U$ -ij rti :i n: ; 1 -n: 

'i.-' !■ V . .< i!" iii :=.!,:; ^Jtr.'J^ . H.-i::- 



SW620(SW480 
met) 













Colon ca. HT29 


5.2 


10.6 


Prostate ca.* 
(bone met)PC- 
3 


2.0 


5.1 


Colon ca. HCT- 
116 


0.8 


2.8 


Testis 






Colon ca. CaCo-2 


40.1 


51.4 


Melanoma 
Hs688(A).T 


1 c 

l.D 


3.7 


Colon ca. 
tissue(OD03866) 


7.7 


10.2 


Melanoma* 
(met) 

Hs688(B).T 


3.3 


5.5 


Colon ca. HCC- 
2998 


32.3 


27.5 


Melanoma 
UACC-62 


0.1 


5.0 


Gastric ca.* (liver 
met) NCI-N87 


5.9 


8.0 


Melanoma 
Ml4 


Z.J 


4.5 


Bladder 


0.3 


0.6 


Melanoma 
LOX IMVI 


3.6 


11.3 


Trachea 


0.0 


0.4 


Melanoma* 

(met)SK- 

MEL-5 


3.8 


5.8 


Kidney 


0.0 


0.1 


Adipose 


0.2 


0.3 



Table BP . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl988, Run 
148015699 


Rel. Exp.(%) 
Agl988, Run 
151268165 


Tissue Name 


Rel. Exp.(%) 
Agl988, Run 
148015699 


Rel. Exp.(%) 
Agl988, Run 
151268165 


Normal Colon 


5.1 


7.6 


Kidney Margin 
8120608 


0.4 


0.5 


CC Well to Mod 
Diff(OD03866) 


12.7 


12.5 


Kidney Cancer 
8120613 


1.4 


1.1 


CC Margin 
(OD03866) 


0.7 


2.0 


Kidney Margin 
8120614 


1.6 


1.2 


CC Gr.2 

rectosigmoid 

(OD03868) 


7.1 


8.1 


Kidney Cancer 
9010320 


2.5 


1.1 


CC Margin 
(OD03868) 


0.6 


0.4 


Kidney Margin 
9010321 


1.1 


1.8 


CC Mod Diff 
(ODO3920) 


11.0 


7.9 


Normal Uterus 


1.7 


0.0 


CC Margin 
(ODO3920) 


6.0 


2.8 


Uterus Cancer 
06401 1 


3.2 


3.3 


CC Gr.2 ascend 
colon 

(OD03921) 


40.1 


25.7 


Normal 
Thyroid 


0.2 


0.5 


CC Margin 


0.8 


0.5 


Thyroid 


2.3 


2.1 
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COD03921) 






3ancer 064010 






CC from Partial 
Hepatectomy 
(ODO4309) Mets 


1.4 


1.3 

/ 


lyroid 
dancer 
U 02 152 


2.0 


1.1 


Liver Margin 
(ODO4309) 


0.2 


0.5 

i 


lyroid 
vlargin 
\302153 


2.5 


1.0 


Colon mets to 
lung (OD04451- 
01) 


14.5 


11.8 


slormal Breast 


4.1 


3.5 


Lune Margin 

\—d Wilt. A ▼ ^AAA 

(OD04451-02) 


2.1 


1 A 

3.4 


Breast Cancer 
OD04566) 


S 7 


3 2 


Normal Prostate 
6546-1 


0.9 


0.6 


Breast Cancer 
fOD04590-01) 


100.0 


100.0 


Prostate Cancer 
(OD04410) 


2.6 


2.4 


Breast Cancer 
Mets 

(OD04590-03) 


63.7 


56.3 


Prostate Margin 
(OD04410) 


1.7 


2.0 


Breast Cancer 

Metastasis 

(OD04655-05) 


50.7 


47.0 


Prostate Cancer 
(OD04720-01) 


1.6 


2.2 


Breast Cancer 
064006 


3.6 


3.4 


Prostate Margin 
(OD04720-02) 


1.2 


2.7 


Breast Cancer 
1024 


a n 


7 1 


Normal Lung 
061010 


1.3 


1 A 

\ 


Breast Cancer 
9100266 


zo.z 


27.2 


Lung Met to 

Muscle 

(OD04286) 


5.7 


4.7 


Breast Margin 


10.4 


7.4 


Muscle Margin 
(OD04286) 


0.2 


l.O 


Breast Cancer 
A209073 


f\ A 


6 6 


Lung Malignant 

Cancer 

(OD03126) 


28.1 


19.2 


Breast Margin 
A2090734 


2.4 


3.4 


Lung Margin 
(OD03126) 


2.1 


l.l 


Normal Liver 


0.4 


0.3 


Lung Cancer 
(OD04404) 


2.9 


1.4 


Liver Cancer 
064003 


9.3 


8.0 


Lung Margin 
(OD04404) 


0.8 


0.7 


Liver Cancer 
1025 


1.1 


0.4 


i_ 1 — £■ 

Lung Cancer 
(OD04565) 


1.6 


1.5 


Liver Cancer 
1026 


1.6 


1.0 


Lung Margin 
(OD04565) 


2.3 


l.l 


Liver Cancer 
6004-T 


0.9 


0.5 


Lung Cancer 
(OD04237-01) 


12.9 


10.8 


Liver Tissue 
6004-N 


2.7 


3.2 


Lung Margin 


1.7 


I 0.9 


Liver Cancer 


0.5 


1.5 



(OD04237-02) 




( 


5005-T 






Ocular Mel Met 
to Liver 
(ODO4310) 


0.7 


0.6 

( 


Liver Tissue 

^AAf XT 

3005-N 


0.0 


0.3 


Liver Margin 
(ODO4310) 


0.0 


1.0 


formal 
Bladder 


3.2 


3.7 


Melanoma Mets 
to Lung 
(OD04321) 


25.0 


16.2 


Bladder 
Cancer 1023 


6.2 


3.9 


Lung Margin 
(OD04321) 


1.3 


0.2 


Bladder 

Cancer 

A302173 


9.3 


6.1 


Normal Kidney 


2.3 


0.9 


Bladder 
Cancer 

(OD04718-01) 


58.6 


41.2 


Kidney Ca, 
Nuclear grade 2 
(OD04338) 


9.7 


5.6 


31adder 
Normal 
Adjacent 
(OD047 18-03) 


2.6 


0.4 


Kidney Margin 
(OD04338) 


0.8 


1.4 


Normal Ovary 


1.2 


0.5 


Kidney Ca 
Nuclear grade 1/2 
(OD04339) 


1.3 


1.4 


Ovarian 
Cancer 064008 


1.7 


3.6 


Kidney Margin 
(OD04339) 


2.0 


0.5 


Ovarian 
Cancer 

(OD04768-07) 


14.1 


8.4 


Kidney Ca, Clear 
cell type 
(OD04340) 


1.5 


0.9 


Ovary Margin 
(OD04768-08) 


1.3 


0.6 


Kidney Margin 
(OD04340) 


0.8 


2.5 


Normal 
Stomach 


2.6 


3.5 


Kidney Ca, 
Nuclear grade 3 
(OD04348) 


1.0 


0.4 


Gastric Cancer 
9060358 


2.4 


2.2 


Kidney Margin 
(OD04348) 


1.1 


1.4 


Stomach 

Margin 

9060359 


1.9 


0.8 


Kidney Cancer 
(OD04622-01) 


0.5 


0.5 


Gastric Cancer 
9060395 


1 O.J 


17 7 
1 / ./ 


Kidney Margin 
(OD04622-03) 


0.0 


0.2 


Stomach 

Margin 

9060394 


6.9 


3.7 


Kidney Cancer 
(OD04450-01) 


6.0 


4.5 


Gastric Cancer 
9060397 


11.0 


12.7 


Kidney Margin 
(OD04450-03) 


1.0 


0.8 


Stomach 
Margin 


0.5 


0.6 
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9060396 






Kidney Cancer 
8120607 


2.2 


3.8 


Gastric Cancer 
064005 


22.2 


15.5 



Table BE . Panel 3D 



Tissue Name 


Rel. Exp.(%) 
Agl988, Run 


Tissue Name 


Rel. Exp.(%) 
Agl988, Run 
170745547 


Daoy- Medulloblastoma 


( 

0.6 


Ski- Cervical eDidermoid 
;arcinoma (metastasis) 


7.0 


TE671- Medulloblastoma 


0.7 

< 


2S-2- Ovarian clear cell 
carcinoma | 


0.5 


D283 Med- 
vieauiiODiasioina . 


3.3 


Ramos- Stimulated with 
^MA/ionomycin 6h 


0.9 


PESK-1- Primitive 
Neuroectodermal 


0.7 


Ramos- Stimulated with 
^MA/ionomvcin 14h 


0.3 


YT7 AOS P"NJQ 
Ar-HVo- v_xiN o 


1 8 


MEG-01- Chronic 
myelogenous leukemia 
(megokaryoblast) 


0.3 ! 


SNB-78- Glioma 


1.1 


Raji- Burkitt's lymphoma 


0.5 


or -Zoo- kJiiODiasiomd 


1 6 

1 .\J 


Daudi- Burkitt's lymphoma 


0.4 


T98G- Glioblastoma 


5.8 


U266- B-cell plasmacytoma 


1.6 


Neuroblastoma 
metastasis ) 


4.8 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


3.0 


RL- non-Hodgkin's B-cell 
vmohoma 


0.0 


Cerebellum 


8.1 


JM1- pre-B-cell lymphoma 


0.0 


i^ereDeiium 


S 4 


Turkat- T cell leukemia 


0.2 


NCI-H292- 
LViucoepiQeirnoiu. iung 
carcinoma 


4.0 


TF- 1 - Erythroleukemia 


1.3 


L/lVlo-l It— olllall ecu 

lung cancer 


6.4 


HUT 78- T-cell lymphoma 


2.8 


DMS-79- Small cell lung 
cancer 


100.0 


UVj /- rilSUOCyuc lympnoina 


0 2 


NCI-H146- Small cell 
lung cancer 


13.2 


KU-812- Myelogenous 
leukemia 


0.1 


NCI-H526- Small cell 
lung cancer 


17.0 


769-P- Clear cell renal 
carcinoma 


0.1 


NCI-N417- Small cell 
lung cancer 


4.3 


Caki-2- Clear cell renal 
carcinoma 


0.3 


NCI-H82- Small cell lung 
cancer 


2.3 


SW 839- Clear cell renal 
carcinoma 


0.0 


NCI-H157- Squamous 
cell lung cancer 


1.4 


G40l- Wilms' tumor 


0.5 
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(metastasis) 








NCI-H1155- Large cell 
lung cancer 


17.3 

( 


Us766T- Pancreatic 
carcinoma (LN metastasis) 


i.U 


NCI-H1299- Large cell 
lung cancer 


< 

3.7 i 


3APAN-1- Pancreatic 
adenocarcinoma (liver 
metastasis) 


1.7 


NCI-H727- Lung 
carcinoid 


3.9 


SU86.86- Pancreatic 
sarcinoma (liver metastasis) 


0.4 


NCI-UMC-ll-Lung 
carcinoid 


7.8 


BxPC-3- Pancreatic 
adenocarcinoma 


2.2 


LX-1- Small cell lung 
cancer 


5.6 


HPAC- Pancreatic 
adenocarcinoma 


3.5 


Colo-205- Colon cancer 


0.6 


MIA PaCa-2- Pancreatic 
carcinoma 


0.4 


KM 12- Colon cancer 


0.9 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


0.4 


KM20L2- Colon cancer 


1.2 


PANC-1- Pancreatic 
epithelioid ductal carcinoma 


1.6 


NCI-H716- Colon cancer 


21.8 


T24- Bladder carcinma 
(transitional cell) 


2.0 


SW-48- Colon 
adenocarcinoma 


0.9 


5637- Bladder carcinoma 


1.8 


SW1116- Colon 
adenocarcinoma 


0.3 


HT-1 197- Bladder carcinoma 


0.0 


LS 174T- Colon 
adenocarcinoma 


0.8 


UM-UC-3- Bladder carcinma 
(transitional cell) 


0.3 


SW-948- Colon 
adenocarcinoma 


0.0 


A204- Rhabdomyosarcoma 


4.8 


SW-480- Colon 
adenocarcinoma 


1.6 


HT-1 080- Fibrosarcoma 


1.6 


NCI-SNU-5- Gastric 
carcinoma 


2.2 


MG-63- Osteosarcoma 


0.1 


KATO III- Gastric 
carcinoma 


5.3 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


8.5 


NCI-SNU-16- Gastric 
carcinoma 


0.2 


SJRH30- Rhabdomyosarcoma 
(met to bone marrow) 


0.5 


NCI-SNU-1- Gastric 
carcinoma 


4.2 


A431- Epidermoid carcinoma 


0.0 


RF-1- Gastric 
adenocarcinoma 


0.0 


WM266-4- Melanoma 


3.3 


RF-48- Gastric 
adenocarcinoma 


0.3 


DU 145- Prostate carcinoma 
(brain metastasis) 


0.0 


MKN-45- Gastric 
carcinoma 


5.8 


MDA-MB-468- Breast 
adenocarcinoma 


0.0 


NCI-N87- Gastric 
carcinoma 


0.2 


SCC-4- Squamous cell 
carcinoma of tongue 


0.0 
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1 ij 1 H'U! ir," 



OVCAR-5- Ovarian 
carcinoma 


0.0 s 

C< 


CC-9- Squamous cell 
arcinoma of tongue 


0.0 


RL95-2- Uterine 
carcinoma 


0.5 S 
c 


CC-15- Squamous cell 
arcinoma of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 




!AL 27- Squamous cell 
arcinoma of tongue 


0.1 


Table BF. Panel 4D 


Tissue Name 


Kei. n»xp.^ /o ) 
Agl988, Run 


Tissue Name 


Rel. Exn.(%) 
Agl988, Run 
152701692 


Secondary Thl act \ 


2.1 


HUVEC IL-lbeta 


0.0 


Secondary Thz act 


i.o 




0.0 


Secondary Trl act 


3.3 


HUVEC TNF alpha + IFN 

2,ammd 


0.3 


Secondary Thl rest 


1.0 


HUVEC TNF alpha + IL4 


1.2 


Secondary Th2 rest 


0.2 


ITT lArCT 1 TT 1 1 

riU VdL 1JL-1 1 


0 0 


Secondary Trl rest 


0.4 


Lung Microvascular EC 
none 


1.9 


Primary Thl act 


5.8 


Lung Microvascular EC 
in r aipna t- ij^- i oeid 


1.5 


Primary Th2 act 


10.4 


rviicro vascular i^eruidi 
none 


0.8 


Primary Trl act 


4.5 


iviicrosvasuiar L/crnidi \i\-> 
TNFalpha + IL-lbeta ! 


1.6 


Primary Thl rest 


3.3 


jjroncniai epiiiicnuin 
TNFalpha + IL1 beta 


0.4 


Primary Th2 rest 


1-1 


oiiid.li dii Wdy cpiiiit'iiuiii 

none 


0.0 


Primary Trl rest 


2.1 


^Imnll airwav pnithplllim 

TNFalpha + IL-lbeta 


7.4 


CD45RA LD4 
lymphocyte act 


2.2 


Coronery artery SMC rest 


3.4 


CD45RO CD4 
lymphocyte act 


2.3 


Coronery artery SMC 
TNFalpha + IL-lbeta 


1.4 


CD8 lymphocyte act 


3.7 


Astrocytes rest 


7.6 


Secondary CD8 
lymphocyte rest 


1.7 


Astrocytes TNFalpha + IL- 
lbeta 


2.3 


Secondary CD8 
lymphocyte act 


3.7 


KU-812 (Basophil) rest 


1.7 


CD4 lymphocyte none 


1.4 


KU-8 12 (Basophil) 
PMA/ionomycin 


6.0 


2ryThl/Th2/Trl and- 
CD95 CH11 


2.0 


CCD1 106 (Keratinocytes) 
none 


9.5 


LAK cells rest 


0.8 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


2.4 
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LAK cells IL-2 


3.9 


Jver cirrhosis 


1.1 


LAK cells IL-2+IL-12 


2.2 


Lupus kidney 


0.0 


LAK cells IL-2+IFN 
gamma 


j. y 


MCT-H292 none 


65.5 


LAK cells IL-2+ IL-18 


5.4 


NCI-H292 IL-4 


92.7 


LAK cells 
PMA/ionomycin 




NCT-H292 TT -9 


100.0 


NK Cells IL-2 rest 


2.7 


NCI-H292 IL-13 


53.2 


Two Way MLR 3 day 


1.8 


NCI-H292 IFN gamma 


48.0 


Two Way MLR 5 day 


1.6 


HPAEC none 


0.0 


Two Way MLR 7 day 




HPAEC TNF alpha + IL-1 
3eta 


1.1 


PBMC rest 


1.5 


Lung fibroblast none 


3.7 


PBMC PWM 


4.4 


Lung fibroblast TNF alpha 
+ IL-1 beta 


2.7 


PBMC PHA-L 


2.3 


Lung fibroblast IL-4 


7.6 


Ramos (B cell) none 


18.3 


Lung fibroblast IL-9 


3.7 


Ramos (B cell) 
ionomycin 


88.3 


Lung fibroblast IL-13 


3.2 


B lymphocytes PWM 


14.1 


Lung fibroblast IFN 
gamma 


3.9 


B lymphocytes CD40L 
and IL-4 


3.6 


Dermal fibroblast 
CCD 1070 rest 


3.1 


EOL-1 dbcAMP 


lo. / 


Dermal fibroblast 
CCD 1070 TNF alpha 


o.yj 


EOL-1 dbcAMP 
PMA/ionomycin 


13. U 


Dermal fibroblast 
CCD1070 IL-1 beta 


j .y 


Dendritic cells none 


1 0 

1 ,\J 


Dermal fibroblast IFN 
gamma 


1.2 


Dendritic cells LPS 


0.3 


Dermal fibroblast IL-4 


1.9 


Dendritic cells anti- 
CD40 


1 0 


TRD Colitis 2 


0.1 


Monocytes rest 


1.1 


IBD Crohn's 


0.0 


Monocytes LPS 


1.1 


Colon 


6.4 


Macrophages rest 


0.8 


Lung 


3.7 


Macrophages LPS 


0.0 


Thymus 


1.2 


HUVEC none 


0.2 


Kidney 


1.9 


HUVEC starved 


0.4 







Table BG . Panel CNS 1 



Tissue Name 


Rel. Exp.(%) Agl988, 
Run 171628544 


Tissue Name 


Rel. Exp.(%) Agl988, 
Run 171628544 


BA4 Control 


18.7 


BA17PSP 


25.5 


BA4 Control2 


40.3 


BA17PSP2 


16.6 


BA4 

Alzheimer's2 


11.9 


Sub Nigra Control 


11.3 



BA4 Parkinson's 


34.4 J 


Sub Nigra Control2 


17.1 


BA4 

Parkinson's2 


< 

84.1 * 


Sub Nigra 
\lzheimer's2 


6.1 


BA4 

Huntington's 


OA 1 ' 

26.1 


Sub Nigra 
:> arkinson's2 




BA4 

Huntington's2 


< 

12./ 


Sub Nigra 
Huntington's 




BA4 PSP 


A 1 ' 

4.7 


Sub Nigra 
Huntington's2 


17 1 


BA4 PSP2 


15.9 


Sub Nigra PSP2 


5.1 


BA4 Depression 


23.2 


Sub Nigra 
Depression 


2.1 


BA4 Depression2 


4.7 


Sub Nigra 
3epression2 


7.7 


BA7 Control 


61.6 


Glob Palladus 
Control 


6.8 


BA7 Control2 


26.2 


Glob Palladus 
Control2 


6.1 


BA7 

Alzheimer's2 


13.3 


Glob Palladus 
Alzheimer's 


8.8 


BA7 Parkinson's 


18.8 ! 


Glob Palladus 
Alzheimer's2 


3.8 


BA7 

Parkinson's2 


62.9 


Glob Palladus 
Parkinson's 


S7 4 


BA7 

Huntington's 


66.9 


Glob Palladus 
Parkinson's2 




BA7 

Huntington's2 


54. / 


oiod i auauus ± or 


1 7 

L.I 


BA7 PSP 


43.8 


Glob Palladus PSP2 


3.9 


BA7 PSP2 


30.4 


Glob Palladus 
Depression 


3.8 


BA7 Depression 


13.6 


Temp Pole Control 


10.5 


BA9 Control 


19.3 


Temp Pole Control2 


45.1 


BA9 Control2 


100.0 


Temp Pole 
Alzheimer's 


9.6 


BA9 Alzheimer's 


9.5 


Temp Pole 
Alzheimer's2 


2.6 


BA9 

Alzheimer's2 


17.1 


Temp Pole 
Parkinson's 


36.9 


RAO PfifVinQon'^i 
Dr\y r diiviiioUii o 


27.2 


Temp Pole 
Parkinson f s2 


32.5 


BA9 

Parkinson's2 


62.0 


Temp Pole 
Huntington's 


37.6 


BA9 

Huntington's 


37.9 


Temp Pole PSP 


2.9 


BA9 


19.3 


Temp Pole PSP2 


13.1 
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Huntington's2 








BA9 PSP 


1 1 A 

11.0 


>mp Pole 
3epression2 


11.7 


BA9 PSP2 


9.3 


Cing Gyr Control 


53.2 


BA9 Depression 


9.4 


Cing Gyr Control2 


40.1 


BA9 Depression2 


15.0 


Cing Gyr Alzheimer's 


12.1 


BA 17 Control 


43.8 


Cing Gyr 
Alzheimer's2 




BA17 Control2 


70.7 


Cing Gyr Parkinson's 


27.5 


BA17 

Alzheimer's2 


15.7 


Cing Gyr 
Parkinson's2 


35.4 


BA17 
Parkinson's 


40.6 


Cing Gyr 
Huntington's 


37.6 


BA17 

Parkinson's2 


72.2 


Cing Gyr 
Huntington's2 


95 5 


BA17 

Huntington's 


42 0 


Cine Gyr PSP 


14.3 


BA17 

Huntington's2 


24.8 


Cing Gyr PSP2 


4.8 


BA17 Depression 


9.4 


Cing Gyr Depression 


14.0 


BA17 

Depression2 


33.4 


Cing Gyr 
Depression2 


12.1 



CNS_neurodegeneration_vl.O Summary: Agl988 The CG5 1493-01 gene is expressed 
most highly in the cerebral cortex, and exhibits brain preferential expression. No specific 
association is notable between gene expression level and Alzheimer's disease in 
CNS_neurodegeneration_vl.O panel. Please see Panel 1.3D for discussion of potential utility of 
this gene in the central nervous system. 



Panel 1.3D Summary: Agl988 Two experiments with the same probe and primer 
produce results that are in excellent agreement, with highest expression of the CG5 1493-01 gene 
in the cerebral cortex (CTs=27-29). This peak expression of the gene in the cerebral cortex, 
combined with a dendritic field-defining function for flamingo, suggests that the flamingo 
homolog encoded by this gene may control dendritic field formation in the brain. Dendritic 
degeneration is a prominent feature of Alzheimer's disease. Since flamingo acts as an inhibitory 
molecule in the expansion of dendritic fields, targeting this gene product with inhibitory small 
molecules or antibodies may foster neurite outgrowth by interfering with this endogenous neurite 
outgrowth inhibitor. Thus, this may be useful in treating the pathological neurite degeneration of 
Alzheimer's disease or other neurodegenerative diseases. 
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Among tissues with metabolic function, this gene is moderately expressed in the pituitary 
(CTs=30) and fetal skeletal muscle (CTs=34). Furthermore, this gene is expressed at much higher 
levels in fetal skeletal muscle than in adult skeletal muscle (CTs=40) and thus could potentially be 
used to differentiate between the two sources of the tissue. 

This putative protein has a domain found in the extracellular part of some hormone 
receptors including the calcitonin receptor, corticotropin releasing factor receptor 1, diuretic 
hormone receptor, glucagon-like peptide 1 receptor, and parathyroid hormone peptide receptor. 
Thus,asa potential G-protein coupled receptor, this gene product may be a small molecule drug 
target for the treatment of diseases that involve the pituitary gland, including endocrine 
dysfunctions, diabetes, obesity, and growth and reproductive disorders. 

Overall, there is a predominant expression pattern associated with cancer cell lines, when 
compared to normal adult tissues. Evidence for this are the clusters of expression of this gene in 
lung, renal, prostate and melanoma cell lines. This data suggest that the expression of this gene 
might be associated with these forms of cancer and thus, therapeutic modulation of this gene 
might be of use in the treatment of these cancers 

Panel 2D Summary: Agl988 The expression of the CG51493-01 is highest in breast 
cancer (CTs=28-29) in two experiments with the same probe and primer set. colon, breast and 
bladder cancers express this gene at a higher level than the normal adjacent tissue. These data 
indicate that the expression of this gene might be associated with these forms of cancer and could 
be used as a diagnostic marker. Furthermore, therapeutic modulation of this gene might be of use 
in the treatment of these cancers. 

Panel 3D Summary: Agl988 The CG5 1493-01 gene is widely expressed in the cancer 
cell lines on this panel including colon, lung, gastric, brain, uterine, pancreatic and some sarcoma 
cell lines. This suggests that expression of this gene is potentially useful for cell growth and 
proliferation and that expression of this gene might be associated with these cancer tissues Thus, 
expression of this gene could potentially be used as a diagnostic marker and therapeutic 
modulation of this gene might be of use in the treatment of cancer. 

Panel 4D Summary: Ag 1988 The expression of the CG51493-01 transcript is moderate 
in the pulmonary muco-epidermoid cell line NCI-H292 and is up-regulated by IL-4 and IL-9 
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treatment (CTs= 29.5). Both cytokines have been reported to induce mucin gene expression in this 
cell line and therefore have been postulated to contribute to the pathogenesis of chronic 
obstructive pulmonary disease, emphysema and asthma. This transcript encodes for a 
protocadherin flamingo 1 like molecule, which belongs to the cadherin family. Members of the 
cadherin family play an important role in specific cell-cell adhesion events. Thus, modulation of 
the expression levels or functionality of this putative protein through the application of antibodies 
or small molecules may reduce or eliminate symptoms caused by inflammation in lung epithelia in 
chronic obstructive pulmonary disease, asthma, allergy, and emphysema. 

This transcript is also moderately expressed in activated Ramos B cells and at a lower but 
still significant level in normal activated B cells. This suggests that therapeutics designed against 
this putative protein may reduce or prevent the accumulation of B cells in inflammed tissues and 
therefore be useful for the treatment of rheumatoid arthritis and lupus. 

Panel CNS_1 Summary: Agl988 This panel confirms expression of this gene in the 
brain. See Panel 1.3D for discussion of utility of this gene in the central nervous system. 

C. CG55806-01: Human Factor IX (NOV3) 

Expression of gene CG55806-01 was assessed using the primer-probe set Ag2613, 
described in Table CA. Results of the RTQ-PCR runs are shown in Tables CB, CC and CD. 



Table CA . Probe Name Ag2613 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -agccacatgtcttcgatctaca-3 ■ 


937 


281 


Probe 


TET-5 1 -acaacatgttctgtgctggcttccat-3 ' -TAMRA 


975 


282 


Reverse 


5 ' -cccactatctccttgacatgaa-3 1 


1015 


283 



Table CB . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) Ag2613, 
Run 165672326 


Tissue Name 


Rel. Exp.(%) Ag2613, 
Run 165672326 


Liver adenocarcinoma 


0.0 


Kidneylfetal) 


10.7 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 
2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca.TK- 10 


0.0 


Brain (fetal) 


0.0 


Liver 


100.0 
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Brain (whole) 


0.0 


Liver (fetal) 


76.3 


Brain (amygdala) 


0.0 


Liver ca. 

'hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


0.0 


Brain (hippocampus) 


0.0 


!.ung (fetal) 


0.0 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) 
LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) 
NCI-H69 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (s.cell var.) 
SHP-77 


0.3 


Spinal cord 


0.0 


Lung ca. (large 
cell)NCI-H460 


0.0 


glio/astro U87-MG 


0.0 


Lung ca. (non-sm. 
cell) A549 


0.0 


glio/astro U-118-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 


0.0 


astrocytoma SW1783 


0.0 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


neuro*; met SK-N-AS 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


u.u 


astrocytoma SF-539 


A A 

0.0 


Lung ca. (squam.) 
SW 900 


u.u 


astrocytoma SNB-75 


0.0 


Lung ca. (squam.) 
NCI-H596 


u.u 


glioma SNB-19 


0.0 


Mammary gland 


0.0 


glioma U251 


A A 

0.0 


Breast ca.* (pl.ef) 
MCF-7 


u.u 


glioma Sr-295 


o.u 


Breast ca.* (pl.ef) 
MDA-MB-231 




Heart (letal) 


u.u 


Breast ca.* (pl.ef) 
T47D 


0 0 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Skeletal muscle (fetal) 


0.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


0.0 


Ovarian ca. OVCAR- 
3 


0.0 


Inymus 


n n 

U.U 


Ovarian ca. OVCAR- 
4 


0 0 


opiccii 


0 0 


Ovarian ca. OVCAR- 
5 


0.0 


Lymph node 


0.0 


Ovarian ca. OVCAR- 
8 


0.0 


, Colorectal 


0.0 


Ovarian ca. IGROV-1 


0.0 


Stomach 


0.0 


Ovarian ca.* (ascites) 
SK-OV-3 


0.0 
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Small intestine 


0.0 


Uterus 


0.0 


Colon ca. SW480 


0.0 


Placenta 


0.0 


Colon ca.* 
SW620(SW480 met) 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


0.0 


Colon ca. CaCo-2 


0.0 


Melanoma 
Hs688(A).T 


0.0 


Colon ca. 
tissue(OD03866) 


0.0 


Melanoma* (met) 
Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) 
NCI-N87 


0.0 


Melanoma M14 


0.0 


Bladder 


0.0 


Melanoma LOX 
IMVI 


0.0 


Trachea 


0.0 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.0 



Table CC . Panel 2.2 



Tissue Name 


Rel. Exp.(%) 
Ag2613, Run 
175128272 


Tissue Name 


Rel. Exp.(%) 
Ag2613, Run 
175128272 


Normal Colon 


0.4 


Kidney Margin 
(OD04348) 


0.0 


Colon cancer (OD06064) 


0.0 


Kidney malignant 
cancer (OD06204B) 


0.0 


Colon Margin 
(OD06064) 


0.0 


Kidney normal adjacent 
tissue (OD06204E) 


0.0 


Colon cancer (OD061 59) 


0.0 


Kidney Cancer 
(OD04450-01) 


0.0 


Colon Margin 
(OD06159) 


0.0 


Kidney Margin 
(OD04450-03) 


0.0 


Colon cancer (OD06297- 
04) 


0.0 


Kidney Cancer 8120613 


0.0 


Colon Margin 
(OD06297-015) 


0.0 


Kidney Margin 8120614 


0.0 


CC Gr.2 ascend colon 
(OD03921) 


0.0 


Kidney Cancer 9010320 


0.0 


CC Margin (OD03921) 


0.0 


Kidney Margin 9010321 


0.0 


Colon cancer metastasis 
(OD06104) 


0.0 


Kidney Cancer 8120607 


0.0 


Lung Margin (OD06104) 


0.0 


Kidney Margin 8120608 


0.0 


Colon mets to lung 
(OD04451-01) 


0.1 


Normal Uterus 


0.1 
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Lung Margin (OD04451- 
02) 


0.0 l 


Jierine cancer uohui i 


0.0 


Normal Prostate 


0.0 r 


formal Thyroid 


0.0 


Prostate Cancer 
(OD04410) 


0.0 


hyroid Cancer 064010 


0.0 


Prostate Margin 
(OD04410) 


0.0 


hyroid Cancer 
^302152 


0.0 


Normal Ovary 


a a 
O.U 


lyroid Margin 
\302153 


0.0 


Ovarian cancer 
(OD06283-03) 


A A 

0.0 


Normal r>redbi 


0.0 


Ovarian Margin 
(OD06283-07) 


0.0 


Breast Cancer 
OD04566) 


1.5 


Ovarian Cancer 064008 


2.1 


Breast Cancer 1024 


0.0 


Ovarian cancer 
(OD06145) 


1.0 


Breast Cancer 
fOD04590-01) 


0 2 


Ovarian Margin 
fOD06145) 


0.2 


Breast Cancer Mets 
COD04590-03) 


0 0 


Ovarian cancer 
(OD06455-03) 


0.0 


Breast Cancer 
Metastasis (OD04655- 
05^) 


0.0 


Ovarian Margin 
(OD06455-07) 


0.0 


H>*.^>^»n+ Pnrt^or C\f\A.C\C\f\ 

rJreast cancer uoh-uuo 


0 1 


Normal Lune 


0.2 


Breast Cancer 9100266 


0.0 


Invasive poor diff. lung 
adeno (ODO4945-01 


0.0 


Breast Margin 9100265 


0.0 


Lung Margin 
(ODO4945-03) 


0.0 


Breast Cancer A209073 


0.0 


Lung Malignant Cancer 
(OD03126) 


0.0 


Breast Margin 
A2090734 


0.0 


Lung Margin (OD03126) 


0.0 


Breast cancer 
(OD06083) 


0.0 


Lung Cancer 
(OD05014A) 


0.0 


Breast cancer node 
metastasis (OD06083) 


0.0 


Lung Margin 
(OD05014B) 


0.4 


Normal Liver 


100.0 


Lung cancer (OD06081) 


0.0 


Liver Cancer 1026 


1.9 


Lung Margin (OD06081 


) 0.0 


Liver Cancer 1025 


60.3 


Lung Cancer (OD04237- 

on 


0.0 


Liver Cancer 6004-T 


42.6 


Lung Margin (OD04237 
02) 


0.0 


Liver Tissue 6004-N 


1.4 


Ocular Melanoma 
Metastasis 


0.0 


Liver Cancer 6005-T 


3.3 


Ocular Melanoma 
(Margin (Liver) 


51.4 


Liver Tissue 6005-N 


33.7 



334 



.1, 0 '! ' ! KM H'N i! !!M '!:■• !!'? 



Melanoma Metastasis 


0.0 


Liver Cancer 064003 


59.0 


Melanoma Margin 
(Lung) 


0.0 


formal Bladder 


n n 
u.u 


Normal Kidney 


0.0 


Bladder Cancer 1023 


0.0 


Kidney Ca, Nuclear 
grade 2 (OD04338) 


0.0 


Bladder Cancer 
A302173 


0.0 


Kidney Margin 
(OD04338) 


0.0 


Normal Stomach 


0.1 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


0.0 


Gastric Cancer 9060397 


0.0 


Kidney Margin 
(OD04339) 


0.0 


Stomach Margin 
9060396 


0.0 


Kidney Ca, Clear cell 
type (OD04340) 


0.0 


Gastric Cancer 9060395 


0.2 


Kidney Margin 
(OD04340) 


0.0 


Stomach Margin 
9060394 


0.0 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.0 


Gastric Cancer 064005 


0.0 



Table CD . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2613, Run 
164399517 


Tissue Name 


Rel. Exp.(%) 
Ag2613, Run 
164399517 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-1 1 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act * 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45RO CD4 


0.0 


Coronery artery SMC 


0.0 



335 



lymphocyte act 




[Walpha + IL-lbeta 




CD 8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD 8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + IL- 
Ibeta 


0.0 


Secondary CD8 
ymphocyte act 


0.0 


fCU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


u.u 


2ry Thl/Th2/Trl_anti- 
CD95 CH11 


0.0 


CCD 1 106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


0.0 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-1 beta 




LAK cells IL-2 


0.0 


Aver cirrhosis 


100.0 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


0.0 


LAK cells IL-2+IFN 
gamma 


0.0 


nC1-H29z none 


u.u 


LAK cells IL-2+ IL-1 8 


0.0 


NCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


NCI-Hzvz IL-y 


u.u 


NK Cells IL-2 rest 


0.0 


MCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


0.0 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


Two Way MLR 7 day 


0.0 


HPAEC TNF alpha + IL-1 
beta 


u.u 


PBMC rest 


0.0 


Lung fibroblast none 


0.0 


PBMC PWM 


0.0 


Lung fibroblast TNF alpha 
+ IL-1 beta 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 


0.0 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IL-13 


0.0 


B lymphocytes PWM 


0.0 


Lung fibroblast IFN 
gamma 


0.0 


B lymphocytes CD40L 
and IL-4 


0.0 


Dermal fibroblast 
CCD1070 rest 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD 1070 TNF alpha 


u.u 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast 
CCD 1070 IL-1 beta 


U.U 


Lienariiic cgiis> nunc 


0 0 


Dermal fibroblast IFN 
gamma 


0.0 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


0.0 


Dendritic cells anti- 
CD40 


0.0 


IBD Colitis 2 


0.0 


Monocytes rest 


0.0 


IBD Crohn's 


0.0 


Monocytes LPS 


0.0 


Colon 


0.0 
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Macrophages rest 


0.0 


Lung 


1.0 


Macrophages LPS 


0.0 


Thymus 


0.0 


HUVEC none 


0.0 


Kidney 


0.0 


HUVEC starved 


0.0 







Panel 1.3D Summary: Ag2613 Expression of the CG55806-01 gene is limited to the 
liver and fetal kidney samples on this panel(CTs=27-31). This gene encodes a protein that is 
homologous to factor IX. The secreted form of the protein may be present in the circulatory 
sysytem and exhibit effects that are unrelated to the site of synthesis. Based on the expression 
profile of this gene, expression of this gene could be used to differentiate between liver derived 
tissue and other tissues. Furthermore, therapeutic modulation of the expression or function of this 
gene product may be effective in correcting the alterations to coagulation system seen in 
hemophilia and other liver related disease. 

Panel 2.2 Summary: Ag2613 Expression of the CG55806-01 gene is highest in samples 
derived from liver (CT=27.9), a result that is consistent with the results seen in Panel 1 .3D. 
Therefore, expression of this gene could be used to differentiate between normal sections of liver 
as compared to tumors that are secondary metastases from other sites (such as melanoma). 

Panel 4D Summary: Ag2613 The CG55806-01 transcript is highly expressed in cirrhotic 
liver tissue (CT=27.8). This liver specific expression is also seen in the previous panels, 
suggesting that this transcript or the protein it encodes could be used as a diagnostic marker for 
liver tissue. 

D. CG55936-01: Carbonic Anhydrase IV precursor (NOV4) 

Expression of gene CG55936-01 was assessed using the primer-probe set Agl677, 
described in Table DA. Results of the RTQ-PCR runs are shown in Tables DB, DC, DD, DE and 
DF. 



Table DA . Probe Name Agl677 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -cccattcagcttcacagaga-3 1 


260 


284 


Probe 


TET-5 ' -cagatcctggcattctctcagaagctg-3 ' -TAMRA 


232 


285 


Reverse 


5 • -atgctcactgtctgttccttgt-3 ' 


203 


286 



Table DB . CNS_neurodegeneration_vl.O 



Tissue Name 


Rel. Exp.(%) Agl677, 
Run 209733901 


Tissue Name 


Rel. Exp.(%) Agl677, 
Run 209733901 
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AD 1 Hippo 


9.9 


Control (Path) 3 
^emporal Ctx 


o.Z 


AD 2 Hippo 


16./ 


Control (Path) 4 
remporal Ctx 


7S R 


AD 3 Hippo 


5.3 


AD 1 Occipital Ctx 


14.4 


AD 4 Hippo 


26.2 


AD 2 Occipital Ctx 
[Missing) 


2.5 


AD 5 Hippo 


40.6 


AD 3 Occipital Ctx 


5.9 


AD 6 Hippo 


15.6 


AD 4 Occipital Ctx 


48.6 


Control 2 Hippo 


19.9 


AD 5 Occipital Ctx 


20.3 


Control 4 Hippo 


21.8 


AD 6 Occipital Ctx 


19.3 


Control (Path) 3 
Hippo 


8.5 


Control 1 Occipital 
Ctx 


11.4 


AD 1 Temporal Ctx 


8.7 


Control 2 Occipital 
Ctx 


25.7 


AD 2 Temporal Ctx 


75.3 


Control 3 Occipital 
Ctx 


18.0 


AD 3 Temporal Ctx 


5.1 


Control 4 Occipital 
Ctx 


9.3 


AD 4 Temporal Ctx 


92.0 


Control (Path) 1 
Occipital Ctx 


46.0 


AD 5 Inf Temporal 
Ctx 


100.0 


Control (Path) 2 
Occipital Ctx 


48.0 


AD 5 Sup Temporal 
Ctx 


37.9 


Control (Path) 3 
Occipital Ctx 


4.2 


AD 6 Inf Temporal 
Ctx 


19.5 


Control (Path) 4 
Occipital Ctx 


7.8 


AD 6 Sup Temporal 
Ctx 


15.7 


Control 1 Parietal 
Ctx 


26.6 


Control 1 Temporal 
Ctx 


11.7 


Control 2 Parietal 
Ctx 


16.0 


Control 2 Temporal 
Ctx 


21.6 


Control 3 Parietal 
Ctx 


30.4 


Control 3 Temporal 
Ctx 


17.1 


Control (Path) 1 
Parietal Ctx 


24.0 


Control 3 Temporal 
Ctx 


25.3 


Control (Path) 2 
Parietal Ctx 


47.3 


Control (Path) 1 
Temporal Ctx 


70.7 


Control (Path) 3 
Parietal Ctx 


4.5 


Control (Path) 2 
Temporal Ctx 


56.3 


Control (Path) 4 
Parietal Ctx 


15.7 



Table DC . General_screening_panel_vL4 



Tissue Name 


Rel. Exp.(%) Agl677, 
Run 208021859 


Tissue Name 


Rel. Exp.(%) Agl677, 
Run 208021859 


Adipose 


21.3 


Renal ca. TK- 10 


0.6 



338 



Melanoma* 
Hs688(A).T 


0.3 


31adder i 


O.J 


Melanoma* 
Hs688(B).T 


0.1 


jastric ca. (liver met.) 
MCI-N87 




Melanoma* Ml 4 


0.1 


3astric ca. KATO III 


0.1 


Melanoma* 
LOXIMVI 


0.2 < 


^oion ca. oW-y^to 


0 3 


Melanoma* SK- 
MEL-5 


0.7 < 


^oion ca. oWh-cSU 


0 2 


Squamous cell 
carcinoma SCC-4 


il? 

U.z 


Colon ca.* (SW480 
met) SW620 


0 4 


Testis Pool 


4.7 


Colon ca. HT29 


1.3 


Prostate ca.* (bone 
met) PC-3 


0.J 


uoion ca. i i - i i o 


0 4 


Prostate Pool 


3.0 


Colon ca. CaCo-2 


3.5 


Placenta 


6.3 


Colon cancer tissue 


1.9 


Uterus Pool 


2.0 


Colon ca. SW1116 


0.6 


Ovarian ca. 
OVCAR-3 


0.2 


Colon ca. Colo-205 


0.4 


Ovarian ca. SK-OV- 
3 


0.2 


Colon ca. SW-48 


0.4 


Ovarian ca. 
OVCAR-4 


0.3 


Colon Pool 


6.2 


Ovarian ca. 
OVCAR-5 


0.3 


Small Intestine Pool 


J .0 


Ovarian ca. IGROV- 


0.6 


Stomach Pool 


3.8 


Ovarian ca. 
OVCAR-8 


0.5 


oone lvi arrow rooi 


1 8 


Ovary 


1.8 


Fetal Heart 


19.1 


Breast ca. MCF-7 


24.0 


Heart Pool 


21.0 , 


Breast ca. MDA- 
MB-231 


0.4 


Lymph Node Pool 


4.7 


Breast ca. BT 549 


23.8 


Fetal Skeletal Muscle 


4.4 


Breast ca. T47D 


0.7 


Skeletal Muscle Pool 


14.0 


Breast ca. MDA-N 


0.7 


Spleen Pool 


2.5 


Breast Pool 


3.6 


Thymus Pool 


3.3 


Trachea 


2.7 


CNS cancer (glio/astro) 
U87-MG 


0.1 


Lung 


2.9 


CNS cancer (glio/astro) 
U-118-MG 


1.0 


Fetal Lung 


82.4 


CNS cancer (neuro;mef| 
SK-N-AS 


1 0.1 


Lung ca. NCI-N417 


j 0.1 


CNS cancer (astro) SF- 
539 


0.2 


Lung ca. LX-1 


0.2 


CNS cancer (astro) 


0.7 
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SNB-75 




r x T I TT1 AH 

Lung ca. NCI-H146 


0.2 


CNS cancer (glio) SNB- 
19 


1 


Lung ca. SHP-77 


'5 1/' 

31.6 


CNS cancer (glio) SF- 
295 


u.z 


Lung ca. A549 


0.9 


Brain (Amygdala) Pool 


12.1 


Lung ca. NCI-H526 


0.5 


Brain (cerebellum) 


100.0 


Lung ca. NCI-H23 


0.3 


Brain (fetal) 


3.0 


Lung ca. NCI-H460 


0.2 


Brain (Hippocampus) 
Pool 


Q A 
5.4 


Lung ca. HOP-62 


0.2 


Cerebral Cortex Pool 


21.2 


Lung ca. iNCl-H5zz 


U.U 


Brain (Substantia nigra) 
Pool 


ZZ. / 


Liver 


0.4 


Brain (Thalamus) Pool 


14.5 


Fetal Liver 


0.7 


Brain (whole) 


22.1 


Liver ca. HepG2 


0.3 


Spinal Cord Pool 


5.3 


Kidney Pool 


14.8 


Adrenal Gland 


2.9 


Fetal Kidney 


19.6 


Pituitary gland Pool 


10.4 


Renal ca. 786-0 


0.4 


Salivary Gland 


5.1 


Renal ca. A498 


0.5 


Thyroid (female) 


39.5 


Renal ca. ACHN 


0.2 


Pancreatic ca. CAPAN2 


0.4 


Renal ca. UO-31 


0.2 


Pancreas Pool 


6.1 



Table DP . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Agl677, Run 
152171910 


Rel. Exp.(%) 
Agl677, Run 
165532764 


Tissue Name 


Rel. Exp.(%) 
Agl677, Run 
152171910 


Rel. Exp.(%) 
Agl677, Run 
165532764 


Liver 

adenocarcinoma 


0.0 


0.1 


Kidney (fetal) 


1.9 


7.0 


Pancreas 


14.8 


23.5 


Renal ca. 786- 
0 


0.0 


0.0 


Pancreatic ca. 
CAP AN 2 i 


0.0 


0.1 


Renal ca. A498 


0.0 


0.2 


Adrenal gland 


2.1 


3.3 


Renal ca. RXF 
393 


0.0 


1.0 


Thyroid 


36.1 


37.1 


Renal ca. 
ACHN 


0.0 


0.5 


Salivary gland 


3.2 


10.0 


Renal ca. UO- 
31 


0.0 


0.0 


Pituitary gland 


6.4 


10.4 


Renal ca. TK- 
10 


0.0 


0.3 


Brain (fetal) 


0.8 


1.6 


Liver 


0.0 


0.9 


Brain (whole) 


13.2 


36.6 


Liver (fetal) 


0.0 


1.9 


Brain (amygdala) 


4.6 


17.9 


Liver ca. 

(hepatoblast) 

HepG2 


0.0 


0.0 
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Brain (cerebellum) 


11.1 


74.2 


Lung 


100.0 


100.0 


Brain 

(hippocampus) 


23.8 


30.6 


Lung (fetal) 


59.5 


72.2 


Brain (substantia 
nigra) 


4.6 


18.7 


Lung ca. (small 
cell) LX-1 


0.0 


1.1 


Brain (thalamus) 


3.5 


20.2 


Lung ca. (small 
cell) NCI-H69 


0.0 


0.2 


Cerebral Cortex | 


22.4 


28.3 


omg ca. (s.cell 
var.) SHP-77 


0.0 


0.7 


Spinal cord 


0.9 


6.9 


Lung ca. (large 
cell)NCI-H460 


0.0 


S\ ft 

0.7 


glio/astro U87-MG 


0.0 


0.1 


Lung ca. (non- 
sm. cell) A549 


0.0 


0.9 


glio/astro U-118- 
MG 


0.0 


2.2 


Lung ca. (non- 
s.cell) NCI- 
H23 


0.2 


1.0 


astrocytoma 
SW1783 


0.0 


0.7 


Lung ca. (non- 
s.cell) HOP-62 


0.0 


0.3 


neuro*; met SK-N- 
AS 


0.0 


0.5 


Lung ca. (non- 
s.cl) NCI-H522 


0.0 


0.8 


astrocytoma SF- 
539 


0.1 


0.7 


Lung ca. 
(squam.) SW 
900 


0.0 


0.7 


astrocytoma SNB- 
75 


0.0 


l.O 


Lung ca. 
(squam.) NCI- 
H596 


0.0 


0.6 


glioma SNB-19 


0.0 


l.O 


Mammary 
gland 


16.7 


19.5 


glioma U251 


0.0 


l.l 


Breast ca.* 
(pl.ef) MCF-7 


3.8 


5.3 ! 


glioma SF-295 


0.0 


1.2 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


0.0 


0.2 


Heart (fetal) 


55.5 


40.6 


Breast ca.* 
(pl.ef) T47D 


u.u 


A H 
U. / 


Heart 


11.9 


47.0 


Breast ca. BT- 
549 


A A 

U.4 




Skeletal muscle 
(fetal) 


41.2 


22.7 


Breast ca. 
MDA-N 


A A 
U.U 




Skeletal muscle 


2.0 


22.4 


Ovary 


3.5 


3.1 


Bone marrow 


4.8 


I2.l 


Ovarian ca. 
OVCAR-3 


0.0 


1.3 


Thymus 


0.4 


1.9 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


2.3 


3.2 


Ovarian ca. 
OVCAR-5 


0.0 


0.6 
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Lymph node 


4.2 


15.7 


Ovarian ca. 
OVCAR-8 


u.u 


1 A 


Colorectal 


51 A 


64. L 


Ovarian ca. 
IGROV-l 


u.u 


KJ.D 


Stomach 


11.6 


20.9 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.0 


0.7 


Small intestine 


4.0 


7.5 


Uterus 


2.5 


19.6 


Colon ca. SW480 


0.0 


0.1 


Placenta 


3.7 


4.3 


Colon ca.* 

SW620(SW480 

met) 


0.0 


0.2 


Prostate 


4.5 


8.4 


Colon ca. HT29 


0.0 


0.2 


Prostate ca.* 
(bone met)PC- 
3 


0.0 


0.2 


Colon ca. HCT- 
116 


0.0 


0.9 


Testis 


U.j 




Colon ca. CaCo-2 


0.4 


1.5 


Melanoma 
Hs688(A).T 


U.U 


U. / 


Colon ca. 
tissue(OD03866) 


0.9 


3.0 


Melanoma* 
(met) 

Hs688(B).T 


0.0 


0.0 


Colon ca. HCC- 
2998 


0.5 


2.4 


Melanoma 
UACC-62 


0.0 


0.4 


Gastric ca.* (liver 
met) NCI-N87 


0.0 


0.6 


Melanoma 
M14 


U.U 


K).Z 


Bladder 


0.0 


2.7 


Melanoma 
LOX IMVI 


0.0 


0.6 


Trachea 


2.4 


6.6 


Melanoma* 
(met) SK- 
MEL-5 


0.0 


0.6 


Kidney 


9.6 


37.9 


Adipose 


7.2 


15.3 



Table DE . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl677, Run 
152570595 


Tissue Name 


Rel. Exp.(%) 
Agl677, Run 
152570595 


Normal Colon 


63.3 


Kidney Margin 
8120608 


26.6 


CC Well to Mod Diff 
(OD03866) 


0.5 


Kidney Cancer 
8120613 


2.3 


CC Margin (OD03866) 


77.9 


Kidney Margin 
8120614 


50.0 


CC Gr.2 rectosigmoid 
(0DO3868) 


5.3 


Kidney Cancer 
9010320 


0.7 


CC Margin (OD03868) 


2.2 


Kidney Margin 


26.2 
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?0 10321 




CC Mod Diff (ODO3920) 


29.5 


SFormal Uterus 


0.6 


CC Margin (ODO3920) 


100.0 1 


Uterus Cancer 06401 1 


1.9 


CC Gr.2 ascend colon 
(OD03921) 


3U.O 


cn ormai 1 nyroiQ 




CC Margin (OD03921) 




rhyroid Cancer 
364010 




CC from Partial 
Hepatectomy (ODO4309) 
Mets 


1.0 


nyroiQ cancer 
A302152 


i.i 


Liver Margin (ODO4309) 


0.0 


Thyroid Margin 
A302153 


14,5 


Colon mets to lung 
(OD04451-01) 


1.5 


formal Breast 


6.6 


Lung Margin (OD04451- 
02) 


15.5 


Breast Cancer 
(OD04566) 


0.1 


Normal Prostate 6546-1 


3.3 


breast Cancer 
(OD04590-01) 


u.o 


Prostate Cancer 
(OD04410) 


1 o 
1.5 


Breast Cancer Mets 
(OD04590-03) 


c i 

D. 1 


Prostate Margin 
(OD04410) 


1-4 


Breast Cancer 
Metastasis (OD04655- 
05) 


0.7 


Prostate Cancer 
(OD04720-01) 


0.5 


Breast Cancer 064006 


0.1 


Prostate Margin 
(OD04720-02) 


1.3 


Breast Cancer 1024 


5.6 


Normal Lung 061010 


36.3 


Breast Cancer 
9100266 


0.3 


Lung Met to Muscle 
(OD04286) 


C\ 1 
U. 1 


Breast Margin 
9100265 


0 7 


Muscle Margin 
(OD04286) 


9 7 


Breast Cancer 
A209073 


0.3 


Lung Malignant Cancer 
(OD03126) 


6 1 


Breast Margin 
A2090734 


1.3 


Lung Margin (OD03126) 


63.7 


Normal Liver 


0.0 


Lung Cancer (OD04404) 


3.5 


Liver Cancer 064003 


0.1 


Lung Margin (OD04404) 


17.3 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


0.0 


Liver Cancer 1026 


0.0 


Lung Margin (OD04565) 


21.3 


Liver Cancer 6004-T 


0.2 


Lung Cancer (OD04237- 

on 


0.2 


Liver Tissue 6004-N 


0.0 


Lung Margin (OD04237- 
02) 


17.9 


Liver Cancer 6005-T 


0.2 


Ocular Mel Met to Liver 
(ODO4310) 


0.1 


Liver Tissue 6005 -N 


0.0 
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Liver Margin (OD043 10) 


0.0 


Normal Bladder 


1.3 


Melanoma Mets to Lung 
(OD04321) 


0.1 


bladder Cancer 1023 


0.0 


Lung Margin (OD04321) 


33.9 


Bladder Cancer 
A302173 


U.U 


Normal Kidney 


18.4 


Bladder Cancer 
(OD04718-01) 


n o 
u.z 


Kidney Ca, Nuclear grade 
2 (OD04338) 


0.8 


Bladder Normal 
Adjacent (OD047 18- 
03) 


0.6 


Kidney Margin 
(OD04338) 


19.3 


formal Ovary 


2.3 


Kidney Ca Nuclear grade 
1/2(OD04339) 


0.1 


Ovarian Cancer 
064008 


0.0 


Kidney Margin 
(OD04339) 


50.7 


Ovarian Cancer 
(OD04768-07) 


0.6 


Kidney Ca, Clear cell type 
(OD04340) 


14.9 


Ovary Margin 
(OD04768-08) 


0.1 


\ £■ • 

Kidney Margin 
(OD04340) 


34.4 


Normal Stomach 


1.9 


Kidney Ca, Nuclear grade 
3 (OD04348) 


0.3 


Gastric Cancer 
9060358 


0.2 : 


Kidney Margin 
(OD04348) 


13.9 


Stomach Margin 
9060359 


0.8 


Kidney Cancer 
(OD04622-01) 


0.2 


Gastric Cancer 
9060395 


0.1 


Kidney Margin 
(OD04622-03) 


4.8 


Stomach Margin 
9060394 


1.2 


Kidney Cancer 
(OD04450-01) 


0.0 


Gastric Cancer 
9060397 


3.9 


Kidney Margin 
(OD04450-03) 


15.0 


Stomach Margin 
9060396 


0.5 


Kidney Cancer 8120607 


0.1 


Gastric Cancer 
064005 


0.1 



Table DF . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Agl677, Run 
152571252 


Tissue Name 


Rel. Exp.(%) 
Agl677, Run 
152571252 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-1 1 


1.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 


0.0 
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i 


lone 




Primary Thl act 


0.0 


^ung Microvascular EC 
rNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.5 


Primary Trl act 


0.0 


Vlicrosvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


A A 
0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


U.U 


CD45RA CD4 
lymphocyte act 


A A 


Coronery artery iMvit^ resi 


U.U 


CD45ROCD4 
lymphocyte act 


A A 

0.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


U.U 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + IL- 
lbeta 


0.8 


Secondary CD 8 
lymphocyte act 


0.0 


KU-8 12 (Basophil) rest 


1.4 


CD4 lymphocyte none 


A A 


KU-8 12 (Basophil) 
PMA/ionomycin 


U.U 


2ryThl/Th2/Trl_anti- 
CD95 CH11 


0.0 


CCD1 106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


A A 
U.U 


CCD 1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0 0 


LAK cells IL-2 


0.0 


Liver cirrhosis 


0.0 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


10.5 


LAK cells IL-2+IFN 
gamma 


n a 


iN^i-rizyz none 


ft fi 


LAK cells IL-2+ IL-18 


0.0 


NCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


U.U 


Mfl-WO? IT -Q 


0.0 


NK Cells IL-2 rest 


0.0 


NCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


0.0 


NCI-H292 I FN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


two way mi / aay 


u.o 


HPAEC TNF alpha + IL-1 
beta 


0.0 


PBMC rest 


0.0 


Lung fibroblast none 


0.0 


PBMC PWM 


0.0 


Lung fibroblast TNF alpha 
+ IL-1 beta 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 


0.0 


Ramos (B cell) none 


0.8 


Lung fibroblast IL-9 


0.0 


Ramos (B cell) 


0.4 


Lung fibroblast IL-13 


0.0 
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B lymphocytes PWM 


0.0 


Lung fibroblast IFN 
gamma 


0.0 


B lymphocytes CD40L 
and IL-4 


0.0 


Dermal fibroblast 
CCD 1070 rest 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD1070 TNF alpha 




EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast 
CCD1070 IL-1 beta 


u.u 


Dendritic cells none 


0.0 


Dermal fibroblast IFN 
gamma 


0 0 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


5.8 


Dendritic cells anti- 
CD40 


u.u 


IdU L^OllllS z 


0.5 


Monocytes rest 


0.0 


IBD Crohn's 


0.0 


Monocytes LPS 


0.0 


Colon 


9.7 


Macrophages rest 


0.0 


Lung 


14.1 


Macrophages LPS 


0.0 


Thymus 


100.0 


HUVEC none 


0.0 


Kidney 


3.9 


HUVEC starved 


0.0 







CNS_neurodegeneration_vl.O Summary: Agl677 No change of expression of the 
CG55936-01 gene is noted in Alzheimer's disease, consistent with the scientific literature. 
However, this panel does confirm expression of this gene in the brain. Please see Panel 1.3D for 
discussion of utility of this gene in the central nervous system. 



General_screeningj>anel__vl.4 Summary: Agl677 Highest expression of the 
CG55936-01 gene in this panel is seen in the cerebellum (CT=26.2), with expression also seen 
across all brain areas represented in this panel. This expression profile is consistent with the brain 
expression seen in the CNS_neurodegeneration_vl.O panel. Please see Panel 1.3D for discussion 
of utility of this gene in the central nervous system. 

Overall, this gene is expressed in normal tissues, with much lower expression in most 
cancer cell lines. This suggests that loss of expression of this gene might be required for the 
proliferation of these cancer cell lines. A moderate level of expression is seen in a lung cancer and 
two breast cancer cell lines. Thus, the loss of expression might be used as a diagnostic marker for 
most cancers, except the cancer tissues from which the lung and breast cancer cell lines were 
derived. In addition, the protein product of this gene might be of use in the treatment of these 
cancers. 
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This gene is also moderately expressed in a wide variety of metabolic tissues including 
pancreas, adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal skeletal muscle, adult and 
fetal liver, and adipose. Carbonic anhydrase III is reduced in adipose tissue in several animal 
models of genetic obesity. Thus, an activator of this gene product could potentially be a drug 
treatment for the prevention and/or treatment of obesity in humans. 

In addition, this gene is expressed at higher levels in fetal lung (CT=26.5) than in adult 
lung (CT=31.3). Thus, expression of this gene could be used to differentiate between fetal and 
adult lung tissue. The expression of this gene at significant levels in the lung is consistent with 
published reports (see references below.) This suggests that the gene product is involved in the 
homeostasis of the lung. Therefore, therapeutic modulation of the expression or function of the 
protein encoded by this gene could be effective in treating disease that affect the lung or its 
function. 

Panel 1.3D Summary: Agl677 The expression of the CG55936-01 gene was assessed in 
two independent runs on this panel and there appears to be good concordance between runs. 
Overall, this gene is expressed in normal tissues, with much lower expression in most cancer cell 
lines. Highest expression of the gene in this panel is seen in the lung (CTs=28). This significant 
expression in the lung is consistent with the results in General_screening_panel_vl .4 and suggests 
that this gene product is involved in the homeostasis of this organ. The higher association of this 
gene with normal tissues suggests that loss of expression of this gene might be required for the 
proliferation of the cancer cell lines in this panel. Thus, this loss of expression might be used as a 
diagnostic marker for cancer. 

As in the previous panel, this gene is widely expressed in a variety of metabolic tissues 
including pancreas, adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal skeletal 
muscle, and adipose. Thus, this gene product may be a small molecule target for the treatment of 
metabolic disease, including Types 1 and 2 diabetes. 

This gene encodes a homolog of carbonic anhydrase, which is a known marker for 
oligodendroglia. Carbonic anhydrase expression in the brain is useful for distinguishing between 
neurons and oligodendroglia. Thus, this gene product may utility in monitoring the progression of 
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diseases that involve the myelinating function of oligodendroglia, such as Multiple Sclerosis and 
Alzheimer's disease. 

Panel 2D Summary: Agl677 As in the previous panels, expression of the CG55936-01 
gene is more highly associated with normal tissues. Highest expression of the gene in this panel is 
seen in a normal colon sample (CT=27.8). Furthermore, expression of this gene is higher in 
normal colon, stomach, ovary, thyroid, kidney and lung than in the corresponding adjacent tumor 
tissues. Thus, the loss of expression of this gene could be used to distinguish malignant colon, 
lung, stomach, ovary, thyroid, and kidney tissue from normal tissue from these organs. In addition, 
the protein product of this gene might be of use in the treatment of these cancers. 

Panel 4D Summary: Agl677 The CG55936-01 transcript is expressed at low but 
significant levels in the thymus, lung and kidney (CTs-30-35), again showing preferential 
expression in normal tissues. Thus, this gene or the protein it encodes could be used to detect 
these tissues. Therapeutically, the protein encoded for by this transcript could be used for immune 
modulation by regulating T cell development in the thymus. 

E. CG55784-01: neural cell adhesion molecule related protein (NOV5) 

Expression of gene CG55784-01 was assessed using the primer-probe set Ag2844, 
described in Table EA. Results of the RTQ-PCR runs are shown in Tables EB, EC, ED, and EE. 



Table EA . Probe Name Ag2844 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 1 -ctttccactgctctgcaaag-3 ' 


113 


287 


Probe 


TET-5 ' -aacccagctgtcacccagtacaggtg-3 ' -TAMRA 


136 


288 


Reverse 


5 1 -gtcctgtacacctctccagatg-3 1 


191 


289 



Table EB . CNS_neurodegeneration_vl.O 



Tissue Name 


Rel. Exp.(%) Ag2844, 
Run 208699693 


Tissue Name 


Rel. Exp.(%) Ag2844, 
Run 208699693 


AD 1 Hippo 


15.1 


Control (Path) 3 
Temporal Ctx 


2.6 


AD 2 Hippo 


29.1 


Control (Path) 4 
Temporal Ctx 


21.5 


AD 3 Hippo 


3.6 


AD 1 Occipital Ctx 


8.8 


AD 4 Hippo 


7.3 


AD 2 Occipital Ctx 
(Missing) 


0.0 
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AD 5 hippo 


45.7 


\D 3 Occipital Ctx 


3.3 


AD 6 Hippo 


22.5 


A.D 4 Occipital Ctx 


24.0 


Control 2 Hippo 


32.5 


A.D 5 Occipital Ctx 


12.2 


Control 4 Hippo 


7.7 


A.D 6 Occipital Ctx 


55.9 


Control (Path) 3 
Hippo 


3.4 


Control 1 Occipital 
Ctx 


1.1 


AD 1 Temporal Ctx 


15.1 


Control 2 Occipital 
Ctx 


40.6 


AD 2 Temporal Ctx 


30.4 


Control 3 Occipital 
Ctx 


12.1 


AD 3 Temporal Ctx 


4.7 


Control 4 Occipital 
Ctx 


5.6 


AD 4 Temporal Ctx 


25.9 


Control (Path) 1 
Occipital Ctx 


59.5 


AD 5 Inf Temporal 
Ctx 


100.0 


Control (Path) 2 
Occipital Ctx 


5.5 


AD 5 SupTemporal 
Ctx 


35.4 


Control (Path) 3 
Occipital Ctx 


0.7 


AD 6 Inf Temporal 
Ctx 


28.5 


Control (Path) 4 
Occipital Ctx 


6.0 


AD 6 Sup Temporal 
Ctx 


23.7 


Control 1 Parietal 
Ctx 


5.2 ' 1 


Control 1 Temporal 
Ctx 


3.4 


Control 2 Parietal 
Ctx 


37.4 


Control 2 Temporal 
Ctx 


48.6 


Control 3 Parietal 
Ctx 


14.3 


Control 3 Temporal 
Ctx 


13.4 


Control (Path) 1 
Parietal Ctx 


59.5 


Control 4 Temporal 
Ctx 


6.5 


Control (Path) 2 
Parietal Ctx 


16.6 


Control (Path) 1 
Temporal Ctx 


77.9 


Control (Path) 3 
Parietal Ctx 


2.3 


Control (Path) 2 
Temporal Ctx 


37.6 


Control (Path) 4 
Parietal Ctx 


27.0 



Tahle EC . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) Ag2844, 
Run 167819099 


Tissue Name 


Rel. Exp.(%) Ag2844, 
Run 167819099 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


1.3 


Pancreas 


0.3 


Renal ca. 786-0 


0.2 


Pancreatic ca. CAP AN 
2 


0.0 


Renal ca. A498 


4.1 


Adrenal gland 


1.2 


Renal ca. RXF 393 


16.7 


Thyroid 


0.2 


Renal ca. ACHN 


28.5 


Salivary gland 


0.5 


Renal ca. UO-31 


0.4 


Pituitary gland 


0.0 


Renal ca. TK- 10 


0.0 
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Brain (fetal) 


68.3 


Jver 


0.0 


Brain (whole) 


80.1 


Jver (fetal) 


0.0 


Brain (amygdala) 


43.5 


Jver ca. 

hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


44.8 


Lung 


0.0 


Brain (hippocampus) 


42.6 


Lung (fetal) 


0.9 


Brain (substantia nigra) 


34.4 


Lung ca. (small cell) 
LX-1 


0.0 


Brain (thalamus) 


63.7 


Lung ca. (small cell) 
NCI-H69 


7.8 


Cerebral Cortex 


100.0 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Spinal cord 


17.2 


Lung ca. (large 
cell)NCI-H460 


0.0 


glio/astro U87-MG 


0.0 


Lung ca. (non-sm. 
cell) A549 


:■■ 2.3 


glio/astro U-118-MG 


2.8 


^ung ca. (non-s.cell) 
NCI-H23 


0.0 


astrocytoma SW1783 


10.6 N 


oing ca. (non-s.cell) 
HOP-62 


1.2 


neuro*; met SK-N-AS 


2.1 


Lung ca. (non-s.cl) 
NCI-H522 


U.U 


astrocytoma SF-539 


0.2 


Lung ca. (squam.) 
SW 900 


U.U 


astrocytoma SNB-75 


1.0 


Lung ca. (squam.) 
NCI-H596 


z3.o 


glioma SNB-19 


2.4 


Mammary gland 


0.6 


glioma U25 1 


6.8 


Breast ca.* (pl.ef) 
MCF-7 


U.U 


glioma SF-295 


0.0 


Breast ca.* (pl.ef) 
MDA-MB-231 




Heart (fetal) 


1.2 


Breast ca.* (pl.ef) 
T47D 




Heart 


0.7 


Breast ca. BT-549 


0.0 


Skeletal muscle (fetal) 


0.5 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.5 


Ovary 


0.0 


Bone marrow 


0.0 


Ovarian ca. OVCAR- 
3 


0.0 


Thymus 


0.0 


Ovarian ca. OVCAR- 
4 


U.U 


Spleen 


0.0 


Ovarian ca. OVCAR- 
5 


5.6 


Lymph node 


0.3 


Ovarian ca. OVCAR- 
8 


0.0 


Colorectal 


0.4 


Ovarian ca. IGROV-: 


0.0 


Stomach 


0.0 


Ovarian ca.* (ascites) 


0.0 
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SK-OV-3 




Small intestine 


1.3 


Uterus 


0.0 


Colon ca. SW480 


0.0 


3 lacenta 


0.0 


SW620(SW480 met) 


0.0 


^rostate 


0.2 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


0.0 


Colon ca. CaCo-2 


0.0 


Melanoma 
Hs688(A).T 


7.9 


tissue(OD03866) 


0.5 


Melanoma* (met) 
Hs688(B).T 


2.6 


Colon ca HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) 
NCI-N87 


U.U 


Melanoma Ml 4 


U.VJ 


Bladder 


0.2 


Melanoma LOX 
IMVI 


0.0 


Trachea 


0.0 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.6 



Table ED . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2844, Run 
164299480 


Tissue Name 


Rel. Exp.(%) 
Ag2844, Run 
164299480 


Secondary Thl act 


0.0 : 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC 1L-11 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 1 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.0 


CD45RA CD4 


43.5 


Coronery artery SMC rest 


1.7 
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lymphocyte act 








CD45RO CD4 
lymphocyte act 


0.0 


^oronery artery SMC 
rNFalpha + IL-lbeta 


j. i 


CD8 lymphocyte act 


0.0 i 


\strocytes rest 


2.0 


Secondary CD8 
lymphocyte rest 


0.0 


\strocytes TNFalpha + IL- 
Ibeta 


3.7 


Secondary CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


ECU-8 12 (Basophil) 
PMA/ionomycin 


u.u 


2ry Thl/Th2/Trl anti- 
CD95 CH11 


0.0 


CCD1 106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


a a 

0.0 


CCD 1106 (Keratinocytes) 
TNFalpha + IL-1 beta 


0 0 


LAK cells IL-2 


0.0 


Jver cirrhosis 


0.3 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


0.0 


LAK cells IL-2+IFN 
gamma 


A A 

0.0 


NUl-rlzyz none 


1 8 

1 .o 


LAK cells IL-2+ IL-18 


0.0 


NCI-H292 IL-4 


27.2 


LAK cells 
PMA/ionomycin 


0.0 


xTpi TTOOO TT Q 

NCl-Hzvz IL-y 


^ 7 


NK Cells IL-2 rest 


0.0 


NCI-H292 IL-13 


17.8 


Two Way MLR 3 day 


0.0 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


Two Way MLR 7 day 


A A 

0.0 


HPAEC TNF alpha + IL-1 
beta 


0 0 


PBMC rest 


0.0 


Lung fibroblast none 


4.3 


PBMC PWM 


0.0 


Lung fibroblast TNF alpha 
+ IL-1 beta 


3.4 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 


12.5 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


2.6 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IL-13 


5.3 


B lymphocytes PWM 


0.0 


Lung fibroblast IFN 
gamma 


5.2 


B lymphocytes CD40L 
and IL-4 


0.0 


Dermal fibroblast 
CCD 1070 rest 


90.1 


EOL-1 dbcAMP 


A A 

0.0 


Dermal fibroblast 
CCD 1070 TNF alpha 


ion ft 


EOL-1 dbcAMP 
PMA/ionomycin 


0 0 


Dermal fibroblast 
CCD1070 IL-1 beta 


39.8 


Dendritic cells none 


0.0 


Dermal fibroblast IFN 
gamma 


1.6 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


4.5 


Dendritic cells anti- 
CD40 


0.0 


IBD Colitis 2 


0.0 
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Monocytes rest 


0.0 


IBD Crohn's 


0.2 


Monocytes LPS ! 


0.0 


Colon 


1.3 


Macrophages rest 


0.0 


Lung 


0.0 


Macrophages LPS 


0.0 


Thymus 


0.4 


HUVEC none 


0.0 


Kidney 


0.5 


HUVEC starved 


0.0 







Table EF . Panel CNS 1 



Tissue Name 


D A 1 JT^wx (%\ A (T?kdJ 

Run 171669S49 

xv till A / I UU/Jiy 


Tissue Name 


Rel Exd (% i Ae2844, 
Run 171669549 


BA4 Control 


27.4 


BA17PSP 


23.7 


3A4 controiz 


17 O 

j / ,y 


RA17 PSP? 


8.0 


BA4 

Alzheimer's2 


9.8 


Sub Nigra Control 


; 36.3 


BA4 Parkinson's 


32.1 


Sub Nigra Control2 


49.7 


P> A A 

BA4 

Parkinson's2 


33.2 


ollD INlgia 

Alzheimer's2 


10.7 


BA4 

Huntington's 


28.7 


ouD iNigra 
:> arkinson's2 


56.3 


BA4 

Huntington's2 


8.8 


oUD INlgrd. 

Huntington's , 


66.4 


BA4 PSP 


6.3 


oUD iNigra 
Huntington's2 


17.0 


DA/1 DCDO 


1 J.Z 




7.6 


BA4 Depression 


18.9 


Sub Nigra 


5.4 


BA4 Depression2 


6.4 


Sub Nigra 

T~iprYrf*<:<;i on? 


6.4 


BA7 Control 


58.6 


Glob Palladus 
Control 


20.3 


BA7 Control2 


18.7 


Glob Palladus 
Control2 


34.9 


BA7 

Alzheimer's2 


6.4 


Glob Palladus 
Alzheimer's 


10.2 


BA7 Parkinson's 


18.8 


Glob Palladus 
Alzheimer's2 


9.6 


BA7 

Parkinson's2 


44.1 


Glob Palladus 
Parkinson's 


100.0 


BA7 

Huntington's 


66.9 


Glob Palladus 
Parkinson's2 


25.9 


BA7 

Huntington's2 


25.2 


Glob Palladus PSP 


3.7 


BA7 PSP 


48.6 


Glob Palladus PSP2 


14.5 


BA7 PSP2 


34.2 


Glob Palladus 
Depression 


9.7 


BA7 Depression 


6.3 


Temp Pole Control 


14.9 
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BA9 Control 


29.3 


remp Pole Control2 


60.7 


BA9 Control2 


87. 1 


remp Pole 
Alzheimer's 


4.7 


BA9 Alzheimer's 


. 4.5 


Temp Pole 
Alzheimer's2 


5.0 


BA9 

Alzheimer's2 


I4.l 


Temp Pole 
Parkinson's 


28.5 


BA9 Parkinson's 


39.0 


Temp Pole 
Parkinson's2 


30.4 


BA9 

Parkinson's2 


36.3 


Temp Pole 
Huntington's 


45.1 


BA9 

Huntington's 


AO f\ 

45.0 


l emp rOle r or 


u.u 


BA9 

Huntington's2 


10/1 


i emp roie rorz 


S 4 


BA9 PSP 


1 1 £ 
13. 0 


Temp Pole 
Depression2 




BA9 PSP2 


2.9 


Cing Gyr Control 


0.0 


BA9 Depression 


10.1 


Cing Gyr Control2 


36.6 


BA9 Depression2 


8.2 


Cing Gyr Alzheimer's 


15.3 


BA17 Control 


28.7 


Cing Gyr 
Alzheimer's2 


Q O 

y.y 


BA17 Control2 


50.3 


Cing Gyr Parkinson's 


47.6 


BA17 

Alzheimer's2 


5.3 


Cing Gyr 
Parkinson's2 


40.1 


BA17 
Parkinson's 


26.2 


Cing Gyr 
Huntington's 


58.6 


BA17 

Parkinson's2 


15.1 


Cing Gyr 
Huntington's2 


91 Q 

Z1.7 


BA17 

Huntington's 


94 7 


Cine Gvr PSP 


11.6 


BA17 

Huntington's2 


6.6 


Cing Gyr PSP2 


3.9 


BA17 Depression 


4.7 


Cing Gyr Depression 


8.0 


BA17 

Depression2 


26.2 


Cing Gyr 
Depression2 


22.4 



CNS_neurodegeneration_vl.O Summary: Ag2844 While this panel shows no specific 



Alzheimer's association with the CG55784-01 gene, these results confirm expression of this gene 
in the brain. See Panel 1.3D for discussion of utility of this gene in the brain. 

Panel 1.3D Summary: Ag2844 Highly brain-preferential expression of the CG55784-01 
gene indicates a specific role for this gene product in the brain. This gene encodes a protein that is 
homologous to a neural cell adhesion molecule (NCAM). NCAM related proteins, such as Nr- 
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CAM, play a critical role in neurite extension. Therefore, the introduction of ligands specific for 
this gene product, such as contactin, in directed brain regions may have utility in fostering focal 
neurite outgrowth. This may have utility in therapeutically countering neurite degeneration of 
neurodegenerative diseases such as Alzheimer's, ataxias, and Parkinson's disease. 

In addition, the expression of this gene is relatively high in the normal brain samples 
compared to the cancer cell lines derived from brain cancer. Hence, expression of this gene can be 
used as a marker to differentiate between normal and cancerous tissue. There are also significantly 
higher levels of expression in renal cancer cell lines compared to a normal kidney sample. 
Therefore, expression of this gene may also be used as a marker in renal cancer. 

Panel 2.2 Summary : Ag2844 Expression of the CG55784-01 gene is low/undetectable in 
all samples on this panel (CTs>35). (Data not shown.) 

Panel 4D Summary: Ag2844 The CG55784-01 transcript is induced in IL-4 and IL-13 
treated NCI-H292 cells, expressed constitutively in a dermal fibroblast cell line and appears to be 
slightly induced by IL-4 in lung fibroblasts. CD45RA (naive) T cells also express the transcript. 
The transcript encodes an NCAM-like molecule. Based on the expression pattern of the transcript, 
the homology to NCAM protein, and the regulation of transcript expression by IL-4 and IL-13, 
therapeutics designed with the protein encoded for by this transcript may be important in the 
treatment of asthma and COPD. 

Panel CNS_1 Summary: Ag2844 Expression in this panel further confirms widespread 
brain expression of the CG55784-01 gene. Please see Panel 1.3D for discussion of utility of this 
gene in the brain. 

F. CG55916-01: phospholipase (NOV6) 

Expression of gene CG559 16-01 was assessed using the primer-probe set Ag2843, 
described in Table FA. Results of the RTQ-PCR runs are shown in Tables FB, FC, FD, FE, and 
FF. 



Table FA . Probe Name Ag2843 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 1 -accaatggatccactcctatct-3 1 


544 


290 


Probe 


TET-5 1 -ctgactccaaccaggacagcaagatg-3 ' -TAMRA 


574 


291 


Reverse 


5 ' -attctcagcaggctcttgatct-3 1 


610 


292 
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Table FB . CNS_neurodegeneration_vl.O 



Tissue Name 


Rel. Ex\).(%) Ae2843, 
Run 209058882 


Tissue Name 


Rel. Exp.(%) Ag2843, 
Run 209058882 


AD 1 Hippo 


16.6 


Control (Path) 3 
Temporal Ctx 


11.0 


AD 2 Hippo 


33.2 


Control (Path) 4 
Temporal Ctx 


35.4 


AD 3 Hippo 


10.3 


AD 1 Occipital Ctx 


15.9 


AD 4 Hippo 


29.9 


AD 2 Occipital Ctx 

'Missing) | 


0.3 


AD 5 Hippo 


38.4 


AD 3 Occipital Ctx 


11.2 


AD 6 Hippo 


100.0 


AD 4 Occipital Ctx 


19.8 


Control 2 Hippo 


30.6 


AD 5 Occipital Ctx 


20.7 


Control 4 Hinnn 


48.6 


AD 6 Occipital Ctx 


18.6 


Control (Path) 3 

l i.iyj\j\j 


9.5 


Control 1 Occipital 
Ctx 


9.2 


AD 1 Temporal Ctx 


24.1 


Control 2 Occipital 
Ctx 


34.2 


AD 2 Temporal Ctx 


20.0 


Control 3 Occipital 
Ctx 


17.1 


AD 3 Temporal Ctx 


8.8 


Control 4 Occipital 
Ctx 


18.2 


AD 4 Temporal Ctx 


12.1 


Control (Path) 1 
Occinital Ctx 


45.1 


AD 5 Inf Temporal 
Ctx 


37.4 


Control (Path) 2 
Occinital Ctx 


18.3 


AD 5 Sup Temporal 
Ctx 


38.7 


Control (Path) 3 
Occipital Ctx 


6.7 


AD 6 Inf Temporal 
Ctx 


64.2 


Control (Path) 4 
Occipital Ctx 


21.6 


AD 6 Sup Temporal 
Ctx 


59.0 


Control 1 Parietal 
Ctx 


13.8 


Control 1 Temporal 
Ctx 


7.0 


Control 2 Parietal 
Ctx 


33.9 


Control 2 Temporal 
Ctx 


16.7 


Control 3 Parietal 
Ctx 


11.9 


Control 3 Temporal 
Ctx 


11.7 


Control (Path) 1 
Parietal Ctx 


30.1 


Control 3 Temporal 
Ctx 


25.9 


Control (Path) 2 
Parietal Ctx 


18.9 


Control (Path) 1 
Temporal Ctx 


26.6 


Control (Path) 3 
Parietal Ctx 


9.0 


Control (Path) 2 
Temporal Ctx 


23.5 


Control (Path) 4 
Parietal Ctx 


40.6 



356 



Table FC . Panel 1.3D 



Tissue Name 


Rpl Fvn (%\ 
Ag2843, Run 
161560324 


Rel Exd (%\ 
Ag2843, Run 
165721033 


Tissue Name 


Rel Exo.r/o) 

■ Wit liAU»l / 

Ag2843, Run 
161560324 


Rel. Exp.(%) 
Ag2843, Run 
165721033 


Liver 

adenocarcinoma 


74.2 


65.1 


Kidney (fetal) 


4.7 


3.1 


Pancreas 


0.4 


1.4 


Renal ca. 786- 
0 


6.6 


7.6 


Pancreatic ca. 
CAP AN 2 


18.2 


49.7 


Renal ca. A498 


39.2 


56.3 


Adrenal gland 


5.1 


12.4 


Renal ca. RXF 
393 


1.9 


9.3 


Thyroid 


3.8 


5.4 


Renal ca. 
ACIIN 


19.5 


39.0 


Salivary gland 


0.5 


2.0 


Renal ca. UO- 
31 


16.4 


30.6 


Pituitary gland 


1.9 


6.2 


Renal ca. TK- 
10 


7.4 


8.4 


Brain (fetal) 


2.3 


9.3 


Liver 


0.0 


0.9 


l_J 1 CI 1 1 1 ^ ^ 


9.3 


23.3 


Liver ( fetaH 


0.1 


0.8 




16.5 


29.7 


Liver ca. 

fhenatoblast^ 

HepG2 


12.6 


33.2 


Rrain ipprehpllum^ 

1_J± dill 1 Ut^l WUvllUlll i 


9.7 


25.0 


Lune 


2.2 


5.0 


Brain 

f Vii r>n oc a m ni i 


22.4 


41.8 


Lung (fetal) 


1.4 


2.2 


Brain (substantia 
1AA fe A a / 


4.4 


16.5 


Lung ca. (small 
cell) LX-1 


19.8 


84.1 


Brain (thalamus) 


17.3 


54.0 


Lung ca. (small 
cell) NCI-H69 


0.2 


0.4 


Cerebral Cortex 


40.6 


18.7 


Lung ca. (s.cell 
var.) SHP-77 


0.8 


0.7 


Spinal cord 


46.7 


58.6 


Lung ca. (large 
cell)NCI-H460 


14.3 


59.0 


glio/astro U87-MG 


13.2 


9.0 


Lung ca. (non- 
sm. cell) A549 


16.7 


28.1 


glio/astro U-118- 
MG 


6.7 


34.2 


Lung ca. (non- 
s.cell) NCI- 
H23 


2.1 


1.8 


astrocytoma 
SW1783 


16.7 


17.7 


Lung ca. (non- 
s.cell) HOP-62 


10.8 


27.9 


neuro*; met SK-N- 
AS 


7.6 


21.5 


Lung ca. (non- 
s.cl) NCI-H522 


11.3 


13.0 


astrocytoma SF- 
539 


7.7 


11.8 


Lung ca. 
(squam.) SW 


1.0 


0.2 
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astrocytoma SNB- 
75 


4.1 


18.2 


vung ca. 
squam.) NCI- 
1596 


0.3 


0.3 


glioma SNB-19 


19.3 


24.3 


vlammary 
'land 


A A 

4.4 


o.z 


glioma U25 1 


7.4 


21.6 


3reast ca.* 
pl.ef) MCF-7 


5.6 


1 1 o 
1 1.2 


glioma SF-295 


23.3 


26.6 


3reast ca.* 
j)l.ef) MDA- 
VIB-231 


13.2 


52.9 


Heart (fetal) 


24.5 


9.0 


Breast ca.* 
pl.ef) T47D 


/.J 


i ^ i 

ID. j 


Heart 


17.3 


15.4 


Breast ca. BT- 
549 


2.6 


11 A 

1 l.U 


OrvC 1 1 ICll 111 LAOV-'lV-- 

(fetal) 


100.0 


20.0 


3reast ca. 
MDA-N 


2.3 


Z.O 


CL-plpfol mn<ip1p 


61.6 


100.0 


Ovary 


31.6 


7.5 


Bone marrow 


0.2 


0.9 


Ovarian ca. 
OVCAR-3 


32.1 


68.3 


Thymus 


2.6 


0.4 


Ovarian ca. 
OVCAR-4 


7.9 


39.0 


Spleen 


1.4 


1.4 


Ovarian ca. 
OVCAR-5 


17.0 


36.6 


Lymph node 


0.7 


1.7 


Ovarian ca. 
OVCAR-8 


29.9 


nA 1 
24.1 


Colorectal 


36.9 


18.8 


Ovarian ca. 
IGROV-1 


4. / 


fs ft 
0.5 


Qfnmflrh 

k? HJlllCl^ll 


4.2 


13.0 


Ovarian ca.* 
(ascites) SK- 
OV-3 


47.0 


99.3 


Small intestine 


2.4 


8.9 


Uterus 


2.9 


15.1 




15.9 


28.9 


Placenta 


6.5 


6.6 


Colon ca.* 

O VV WZ,Vy\^0 VV TOu 

met) 


14.9 


16.8 


Prostate 


4.8 


5.2 


Colon ca. HT29 


38.4 


17.2 


Prostate ca.* 
(bone met)PC- 
3 


27.5 


86.5 


Colon ca. HCT- 
116 


1 < 1 


Zo. 1 


1 VOtli3 


12.3 


17.3 


Colon ca. CaCo-2 


25.2 


19.6 


Melanoma 
Hs688(A).T 


8.8 


3.5 


Colon ca. 
tissue(OD03866) 


37.9 


26.1 


Melanoma* 
(met) 

Hs688(B).T 


14.4 


15.6 
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Colon ca. HCC- 
2998 


15.6 


20.3 


Melanoma 
UACC-62 


1.9 


6.5 


Gastric ca.* (liver 
met) NCI-N87 


44.4 


62.4 


Melanoma 
M14 


l.O 


7.5 


Bladder 


8.9 


6.3 


Melanoma 
LOX IMVI 


6.0 


9.0 


Trachea 


11.5 


13.8 


Melanoma* 
(met) SK- 
MEL-5 


1.3 


3.7 


Kidney 


4.1 


2.4 


Adipose 


4.6 


5.6 



Table FD . Panel 2D 



Tissue Name 


D«l I? Y n f°A*\ 

Ag2843, Run 
161590185 


Tissue Name 


Ag2843, Run 
161590185 


Normal Colon 


70.7 


8120608 


4.3 


\^\^ Well IO lvlOu JLJ1II 

(OD03866) 


30.6 


8120613 


1.0 


CC Margin (OD03866) 


30.6 


8120614 


7.3 


I C Xf / rp^tncifimnin 
V^v_y VJl.Z. ICCLUMglllUlU 

(OD03868) 


17.1 


Kiflnpv f^arippr 

9010320 


18.6 


CC Margin (OD03868) 


5.9 


fCidnev Margin 
9010321 


11.4 


CC Mod Diff fODO3920 , > 


12.7 


Normal Uterus 


6.0 


CC Margin (ODO3920) 


48.0 


Uterus Cancer 064011 


6.7 


CC Gr.2 ascend colon 
(OD03921) 


31.4 


Normal Thyroid 


7.4 


CC Margin (OD03921) 


19.8 


Thyroid Cancer 
064010 


66.9 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


17.8 


Thyroid Cancer 
A302152 


19.5 


Liver Margin (ODO4309) 


0.3 


Thyroid Margin 
A302153 


4.8 


Colon mets to lung 
(OD04451-01) 


15.0 


Normal Breast 


11.7 


Lung Margin (OD04451- 
02) 


4.6 


Breast Cancer 
(OD04566) 


0.2 


Normal Prostate 6546-1 


6.2 


Breast Cancer 
(OD04590-01) 


59.5 


Prostate Cancer 
(OD04410) 


6.3 


Breast Cancer Mets 
(OD04590-03) 


33.2 


Prostate Margin 
(OD04410) 


9.6 


Breast Cancer 
Metastasis (OD04655- 


14.4 
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05) 




Prostate Cancer 
(OD04720-01) 


18.2 


Breast Cancer 064006 


6.7 


Prostate Margin 
(OD04720-02) 


16.7 


Breast Cancer 1024 


14.5 


Normal Lung 061010 


8.1 


Breast Cancer 
9100266 


9.9 


Lung Met to Muscle 
(OD04286) 


17.7 


Breast Margin 
9100265 


6.0 


Muscle Margin 
(OD04286) 


32.1 


Breast Cancer 
A209073 


1 A A 

10.4 


Lung Malignant Cancer 
(OD03126) 


Iz.z 


Breast Margin 
A2090734 


1 A T. 


Lung Margin (OD03 1 26) 


7.3 


Mormal Liver 


1.4 


Lung Cancer (OD04404) 


7.6 


Liver Cancer 064003 


0.6 


Lung Margin (OD04404) 


12.2 


Liver Cancer 1025 


0.6 


Lung Cancer (OD04565) 


16.0 


Liver Cancer 1026 


2.3 


Lung Margin (OD04565) 


7.9 


Liver Cancer 6004-T 


1.0 i 


Lung Cancer (OD04237- 
01) 


0.6 


Liver Tissue 6004-N 


2.3 


Lung Margin (OD04237- 
02) 


6.3 


Liver Cancer 6005-T 


3.1 


Ocular Mel Met to Liver 
(ODO4310) 


i 7.5 


Liver Tissue 6005-N 


0.2 


Liver Margin (OD043 1 0) 


0.3 


Normal Bladder 


10.6 


Melanoma Mets to Lung 
(OD04321) 


3.3 


Bladder Cancer 1023 


13.4 


Lung Margin (OD04321) 


15.0 


Bladder Cancer 
A302173 


3.2 


Normal Kidney 


7.6 


Bladder Cancer 
(OD04718-01) 


27.7 - 


Kidney Ca, Nuclear grade 
2 (OD04338) 


26.6 


Bladder Normal 
Adjacent (OD0471 8- 
03) 


15.0 


Kidney Margin 
(OD04338) 


8.1 


Normal Ovary 


11.7 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


100.0 


Ovarian Cancer 
064008 


73.2 


Kidney Margin 
(OD04339) 


6.7 


Ovarian Cancer 
(OD04768-07) 


4.8 


Kidney Ca, Clear cell type 
(OD04340) 


26.6 


Ovary Margin 
(OD04768-08) 


8.1 


Kidney Margin 
(OD04340) 


11.4 


Normal Stomach 


26.4 


Kidney Ca, Nuclear grade 
3 (OD04348) 


7.7 


Gastric Cancer 
9060358 


4.1 
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Kidney Margin 
(OD04348) 


7.3 


Stomach Margin 
9060359 


13.1 


Kidney Cancer 
(OD04622-01) 

\ ... -J- 


21.0 


Gastric Cancer 
9060395 


24.3 


Kidney Margin 
(OD04622-03) 


3.0 


Stomach Margin 
9060394 


25.3 


Kidney Cancer 
(OD04450-01) 


21.2 


Gastric Cancer 
9060397 


57.8 


Kidney Margin 
(OD04450-03) 


5.6 


Stomach Margin 
9060396 


36.9 


Kidney Cancer 8120607 


42.3 


Gastric Cancer 
064005 


25.7 ■:■ 



Table FE . Panel 4D 



Tissue Name 


HpI F\n (%\ 

Ag2843, Run 
159616571 


Tissue Name 


Rel. Exp.(%) 
Ag2843, Run 
159616571 


Secondary Thl act 


0.6 


HUVEC IL-lbeta 


3.8 


OCL-UIiLlcU. y 1 11Z, UVl 


1.1 


HUVEC IFN gamma 


5.1 


Secondary Trl act 


0.6 


HUVEC TNF alpha + IFN 
jamma 


1.4 


SJpmnrtarv Th 1 rp<?t 


0.2 


HUVEC TNF alpha + IL4 


2.6 


Secondary Th2 rest 


0.2 


HUVEC IL-11 


5.6 


Secondary Trl rest 


0.5 


^ung Microvascular EC 
none 


18.4 


Primary Thl act 


1.7 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


o.l 


Primary Th2 act 


2.4 


Microvascular Dermal EC 
none 


19.6 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


6.3 


Primary Thl rest 


0.3 


Bronchial epithelium 
TNFalpha + ILlbeta 


9.9 


Primary Th2 rest 


1.4 


Small airway epithelium 
none 


20.7 


Primary Trl rest 


0.3 


Small airway epithelium 
TNFalpha + IL-lbeta 


100.0 


CD45RA CD4 
Lymphocyte act 


6.3 


Coronery artery SMC rest 


6.1 


CD45RO CD4 
lymphocyte act 


1.7 


Coronery artery SMC 
TNFalpha + IL-lbeta 


3.2 


CD8 lymphocyte act 


1.3 


Astrocytes rest 


30.1 


Secondary CD8 
lymphocyte rest 


0.6 


Astrocytes TNFalpha + IL- 
lbeta 


22.7 


Secondary CD8 
lymphocyte act 


0.4 


KU-812 (Basophil) rest 


0.6 
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■Lin. B : !';'r 



CD4 lymphocyte none 


0.2 


fCU-8 12 (Basophil) 
5 MA/ionomycin i 


O fx 

z.o 


2ry Thl/Th2/Trl anti- 
CD95 CHI 1 


0.0 


CCD 1 106 (Keratinocytes) 
none ! 


27.7 


LAK cells rest 


f\ 1 
U.3 


CCD 1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 




LAK cells IL-2 


0.9 


Jver cirrhosis 


1.1 


LAK cells IL-2+IL- 12 


0.9 


Lupus kidney 


2.3 


LAK cells IL-2+IFN 
gamma 




NL-i-rizyz none 


Ho.J 


LAK cells IL-2+ IL-18 


0.2 


NCI-H292 IL-4 


57.8 ! 


LAK cells 
PMA/ionomycin 








NK Cells IL-2 rest 


0.7 


NCI-H292 IL-13 


47.0 


Two Way MLR 3 day 


0.6 


NCI-H292 IFN gamma 


42.6 


Two Way MLR 5 day 


0.4 


HPAEC none 


13.7 


Two Way MLR 7 day 


0.7 


HPAEC TNF alpha + IL-1 
beta 


Z. 1 


PBMC rest 


1.2 


Lung fibroblast none 


32.3 


PBMC PWM 


2.9 


Lung fibroblast TNF alpha 
+ IL-1 beta 


10.1 


PBMC PHA-L 


0.7 


Lung fibroblast IL-4 


31.9 


Ramos (B cell) none 


0.4 


Lung fibroblast IL-9 


. 32.3 


Ramos (B cell) 

ionomycin 

— -j. 


1.1 


Lung fibroblast IL-13 


24.0 


B lymphocytes PWM 


2.7 


Lung fibroblast IFN 
gamma 


37.4 


B lymphocytes CD40L 
andIL-4 


0.6 


Dermal fibroblast 
CCD 1070 rest 


18.2 


EOL-1 dbcAMP 


1.9 


Dermal fibroblast 
CCD1070 TNF alpha 


1 9 Q 
1Z.V 


EOL-1 dbcAMP 
PMA/ionomycin 


8.6 


Dermal fibroblast 
CCD 1070 IL-1 beta 


Q Q 

y.y 


Dendritic cells none 


U.U 


Dermal fibroblast IFN 
gamma 


9Q 0 ' 


Dendritic cells LPS 


0.1 


Dermal fibroblast IL-4 


36.1 


Dendritic cells anti- 
CD40 


u.o 


TRH Colitis 9 


1.3 


Monocytes rest 


0.7 


IBD Crohn's 


0.8 


Monocytes LPS 


0.4 


Colon 


5.4 


Macrophages rest 


1.3 


Lung 


5.2 


Macrophages LPS 


0.3 


Thymus 


6.7 


HUVEC none 


11.1 


Kidney 


2.3 


HUVEC starved 


15.2 







Table FF . Panel 5D 
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Tissue Name 


ReL Exp.(%) 
Ag2843, Run 
170221175 


Tissue Name 


Rel. Exp.(%) 
Ag2843, Run 
170221175 


97457_Patient- 
02go adipose 


26.6 


94709_Donor 2 AM - A adipose 


19.5 


97476_Patient- 
07sk skeletal muscle 


5.5 


94710_Donor 2 AM - B_adipose 


10.3 


97477JPatient- 
07ut uterus 


14.0 


9471 l_Donor 2 AM - C adipose 


6.3 


97478_Patient- 
07pl placenta 


17.4 


94712_Donor 2 AD - A adipose 


39.5 


97481_Patient- 
08sk skeletal muscle 


4.4 


94713_Donor 2 AD - B_adipose 


37.1 


97482_Patient- 
08ut uterus 


14.8 


94714_Donor 2 AD - C_adipose 


28.3 


97483_Patient- 
08pl placenta 


15.3 


94742_Donor 3 U - 

A Mesenchymal Stem Cells 


18.8 


97486_Patient- 
09sk skeletal muscle 


8.4 


94743_Donor 3 U - 

B Mesenchymal Stem Cells 


24.5 


97487_Patient- 
09ut uterus 


9.3 


94730_Donor 3 AM - A_adipose . 


34.4 


97488_Patient- 
09pl placenta 


11,0 


94731_Donor 3 AM - B_adipose 


18.8 


97492_Patient- 
lOut uterus 


9.7 


94732_Donor 3 AM - C_adipose 


20.0 


97493_Patient- 
lOpl placenta 


24.3 


94733_Donor 3 AD - A_adipose 


28.5 


97495_Patient- 
11 go adipose 


7.5 


94734_Donor 3 AD - B adipose 


17.2 


97496 JPatient- 
llsk skeletal muscle 


27.4 


94735__Donor 3 AD - C adipose 


23.3 


97497 J>atient- 
llut uterus 


27.0 


77 1 3 8_Li ver_HepG2untreated 


71.7 


97498__Patient- 
11 pi placenta 


16.4 


73556_Heart_Cardiac stromal cells 
(primary) 


29.5 


97500_Patient- 
12go adipose 


21.5 


81735_Small Intestine 


4.6 


97501JPatient- 
12sk skeletal muscle 


40.9 


72409_Kidney_Proximal 
Convoluted Tubule 


14.9 


97502_Patient- 
12ut uterus 


Zd.Z 


ozooj omaii lnicsnne uuoaenuin 


1 A 
1 .0 


97503_Patient- 
12pl placenta 


9.2 


90650_Adrenal_Adrenocortical 
adenoma 


12.2 


94721_Donor2U- 
A Mesenchymal Stem 
Cells 


26.4 


72410_Kidney_HRCE 


100.0 
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94722_Donor 2 U - 
B Mesenchymal Stem 
Cells 


21.3 


72411_Kidney_HRE 


79.0 


94723_Donor 2 U - 
C Mesenchymal Stem 
Cells 


20.3 


7313 9_Uterus_Uterine smooth 
muscle cells 


22.4 



CNS_neurodegeneration_vl.O Summary: Ag2843 While no specific association 
between Alzheimer's disease and the CG55916-01 gene is detected in this panel, these results 
confirm expression of this gene in the brain. See Panel 1 .3D for discussion of utility of this gene 
in the central nervous system. 



Panel 1.3D Summary: Ag2743 Two experiments both show highest expression of the 
CG55916-01 gene in both fetal and adult skeletal muscle (CTs=27-28). This gene encodes a 
protein that is homologous to a phosphoinositol-specific (PI) phospholipase. It has moderate 
expression in a variety of metabolic tissues including pancreas, adrenal, thyroid, pituitary, adult 
and fetal heart, adult and fetal liver, and adipose. Pi-specific phospholipases are responsible for 
the generation of the second messengers diacylglycerol and inositol triphosphate, which promote 
the activation of protein kinase C and the release of Ca++ from intracellular stores, respectively. 
Given the myriad roles that these second messengers play in cellular metabolism, it is that 
selective inhibition of this gene product through the application of a small molecule therapeutic 
may be useful in the treatment of metabolic disease, including Types 1 and 2 diabetes, and 
obesity. 

In addition, all the cancer cell lines on this panel express this gene, suggesting that this 
gene plays an important role in proliferating cells. There is increased expression in some colon, 
kidney, lung, breast, ovary, prostate and pancreatic cancer cell lines compared to the normal 
tissues suggesting that this gene can be used as a marker to differentiate malignant and normal 
tissue. 

Furthermore, expression of this gene in the brain supports abundant literature documenting 
an important and broad role for PLC in neurons. Dysregulation of PLC in the brain of 
schizophrenics suggests that specific modulators of this gene product may have utility in damping 
and thus influencing schizophrenia. Decreased PLC enzymatic activity in Alzheimer's disease 
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suggests that agents that specifically induce the activity of the protein encoded by this gene may 
also have utility in treating Alzheimer's disease. 

Panel 2D Summary: Ag2843 The CG5 59 16-01 gene encodes a putative member of the 
phospholipase family and is moderately expressed in all tissues on this panel. The highest 
expression is seen in a kidney cancer sample (CT= 26.8). There are significantly higher level of 
expression in thyroid, kidney and metastatic breast cancers compared to normal adjacent tissues. 
These data indicate that the expression of this gene might be associated with these forms of cancer 
and that therapeutic modulation of this gene using small molecule inhibitors might be of use in the 
treatment of these cancers. 

Panel 4D Summary: Ag2843 The CG55916-01 transcript is expressed in most tissues on 
this panel, but is highly expressed in activated small airway epithelium (CT-25.8). The transcript 
encodes a putative protein involved in signal transduction. Designing protein therapeutics that 
inhibit the expression of the transcript or the function of the protein could be important in the 
treatment of inflammatory diseases, and particularly ones that involve the small airway epithelium 
such as asthma. 

Panel 5D Summary: Ag2843 The CG55916-01 gene is moderately expressed in adipose, 
placenta, and skeletal muscle, results that are consistent with the expression in Panel 1.3D. This 
gene is also expressed in human mesenchymal stem cells that can be differentiated in vitro into 
adipocytes, chondrocytes and osteocytes. Thus, this gene product may be a small molecule target 
for the treatment of disease in bone, cartilage, and adipose. 

G. CG55802-01: 3 ALPHA-HYDROXYSTEROID DEHYDROGENASE-LIKE 
(NOV7) 

Expression of gene CG55802-01 was assessed using the primer-probe set Ag2624, 
described in Table GA. 



Table GA . Probe Name Ag2624 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -ttgagttgactccagaggacat-3 1 


887 


293 


Probe 


TET-5 ' -attgatggcctcaacagaaatctccg-3 ' -TAMRA 


916 


294 


Reverse 


5 ■ -ccagcaagactgaagaaagaaa-3 1 


947 


295 
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CNS_neurodegeneration_vl.O Summary: Ag2624 Expression of the CG55802-01 gene 
is low/undetected in all the samples in this panel (CT>35). The amp plot suggests that there is a 
high probability of a probe failure. 

Panel 1.3D Summary: Ag2624 Expression of the CG55802-01 gene is low/undetected in 
all the samples in this panel (CT>35). The amp plot suggests that there is a high probability of a 
probe failure. 

Panel 4D Summary: Ag2624 Expression of the CG5 5 802-01 gene is low/undetected in 
all the samples in this panel (CT>35). The amp plot suggests that there is a high probability of a 
probe failure. 

H. CG55906-01: S3-12 (NOV19) 

Expression of gene CG55906-01 was assessed using the primer-probe set Ag2840, 
described in Table HA. Results of the RTQ-PCR runs are shown in Tables HB, HC, HD, HE, HF 
and HG. 



Table HA . Probe Name Ag2840 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 1 -tctatggtcatgggtacgaaag-3 ' 


1190 


296 


Probe 


TET-5 ' -acacgatgtccactgggctcacag-3 1 -TAMRA 


1212 


297 


Reverse 


5 1 -gttgtgttcagcccagtttg-3 ' 


1265 


298 



Table HB . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) Ag2840, 
Run 161922468 


Tissue Name 


Rel. Exp.(%) Ag2840, 
Run 161922468 


Liver adenocarcinoma 


0.5 


Kidney (fetal) 


1.6 


Pancreas 


0.3 


Renal ca. 786-0 


0.1 


Pancreatic ca. CAP AN 
2 


0.2 


Renal ca. A498 


0.2 


Adrenal gland 


0.6 


Renal ca. RXF 393 


0.0 


Thyroid 


0.8 


Renal ca. ACHN 


0.0 


Salivary gland 


0.6 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.3 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


0.4 


Brain (whole) 


0.2 


Liver (fetal) 


0.9 


Brain (amygdala) 


0.6 


Liver ca. 

(hepatoblast) HepG2 


0.6 


Brain (cerebellum) 


0.2 


Lung 


0.3 


Brain (hippocampus) 


0.6 


Lung (fetal) 


0.2 
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Brain (substantia nigra) 


0.1 


Lung ca. (small cell) 
LX-1 


0.1 


Brain (thalamus) 


0.2 


Lung ca. (small cell) 
NCI-H69 


0.0 


Cerebral Cortex 


2.1 


Lung ca. (s.cell var.) 
SHP-77 


0.1 


Spinal cord 


0.8 


Lung ca. (large 
cell)NCI-H460 


0:0 


glio/astro U87-MG 


0.0 


Lung ca. (non-sm. 
cell) A549 


0.1 


glio/astroU-118-MG 


0.1 


Lung ca. (non-s.cell) 
NCI-H23 


0.0 


astrocytoma SW1783 


0.1 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


neuro*; met SK-N-AS 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


0.1 


astrocytoma SF-539 


0.2 


Lung ca. (squam.) 
SW 900 


0.1 


astrocytoma SNB-75 


0.1 


Lung ca. (squam.) 
NCI-H596 


0.0 


glioma SNB-19 

Q 


0.0 


Mammary gland 


18.4 


glioma U251 


0.1 


Breast ca.* (pl.ef) 
MCF-7 


0.1 


glioma SF-295 


0.2 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.0 


Heart (fetal) 


l.O 


Breast ca.* (pl.ef) 
T47D 


0.2 


Heart 


ll.8 


Breast ca. BT-549 


0.0 


Skeletal muscle (fetal) 


100.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


32.8 


Ovary 


2.9 


Bone marrow 


0.4 


Ovarian ca. OVCAR- 
3 


0.2 


Thymus 


3.5 


Ovarian ca. OVCAR- 
4 


OA 


Spleen 


0.4 


Ovarian ca. OVCAR- 
5 


0.4 


Lymph node 


A H 
U./ 


Ovarian ca. OVCAR- 
8 




Colorectal 


6.7 


Ovarian ca. IGROV-1 


0.0 


Stomach 


1 .U 


Ovarian ca.* (ascites) 
SK-OV-3 


u.u 


Small intestine 


2.7 


Uterus 


1.5 


Colon ca. SW480 


0.0 


Placenta 


! 0.0 


Colon ca.* 
SW620(SW480 met) 


0.1 


Prostate 


0.5 


Colon ca. HT29 


0.4 


Prostate ca.* (bone 


1.7 
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n 


iet)PC-3 




Colon ca. HCT-116 


0.1 1 


"estis 


0.6 


Colon ca. CaCo-2 


aa * 

0.0 j 


Melanoma 
ls688(Al.T 


A A 


Colon ca. ! 
tissue(OD03866) 


6.4 j 


Melanoma* (met) 
ls688(B).T 


A A 
U.U 


Colon ca. HCC-2998 


0.1 t 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) 
NCI-N87 


0.8 I 


Melanoma M14 


0.0 


Bladder 


3.3 j 


vlelanoma LOX 
MVI 


0.0 


Trachea 


32 1 


vlelanoma* (met) 
SK-MEL-5 


0.0 


Kidney 


0.9 


\dipose 1 87.1 


Table HC. Panel 2D 


Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
161922469 


Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
161922469 


Normal Colon 


41.8 


Kidney Margin 
8120608 


0.2 


CC Well to Mod Diff 
(OD03866) 


4.3 


Kidney Cancer 
8120613 


0*7 


CC Margin (OD03866) 


6.9 


Kidney Margin 
8120614 


2.0 


CC Gr.2 rectosigmoid 
(OD03868) 


1.1 


Kidney Cancer 
9010320 


8.4 


CC Margin (OD03868) 


4.5 


Kidney Margin 
9010321 


2.0 


CC Mod Diff(ODO3920) 


0.0 


Normal Uterus 


2.4 


CC Margin (ODO3920) 


0.0 


Uterus Cancer 06401 1 


4.4 


CC Gr.2 ascend colon 
(OD03921) 


0.4 


Normal Thyroid 


2.3 


CC Margin (OD03921) 


2.5 


Thyroid Cancer 
064010 


0.0 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.2 


Thyroid Cancer 
A302152 


0.4 


Liver Margin (ODO4309) 


1.8 


Thyroid Margin 
A302153 


0.5 


Colon mets to lung 
(OD04451-01) 


0.1 


Normal Breast 


80.7 


Lung Margin (OD04451- 
02) 


0.1 


Breast Cancer 
(OD04566) 


1.5 


Normal Prostate 6546-1 


0.9 


Breast Cancer 
(OD04590-01) 


21.0 
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Prostate Cancer 
(OD04410) 


1 o ] 

1.2 ( 


Breast Cancer Mets 
OD04590-03) j 


1 AA A 
1UU.U 


Prostate Margin 
(OD04410) 


] 

3.2 


Breast Cancer 
Metastasis (OD04655- 
35) 


13.3 


Prostate Cancer 
(OD04720-01) 


0.8 


Breast Cancer 064006 


0.9 


Prostate Margin 
(OD04720-02) 


1.9 


Breast Cancer 1024 


5.8 


Normal Lung 061010 


1.4 


Breast Cancer 
9100266 


3.2 


Lung Met to Muscle 
(OD04286) 


0.5 


Breast Margin 
9100265 


J.y 


Muscle Margin 
(OD04286) 


1 C A 

16.4 


Breast Cancer 
A209073 


9 n 
z.u 


Lung Malignant Cancer 
(OD03126) 


U. 1 


Breast Margin 
A2090734 


7 Q 


Lung Margin (OD03126) 


0.4 


Sformal Liver 


3.3 


Lung Cancer (OD04404) 


0.3 


Liver Cancer 064003 


2.2 


Lung Margin (OD04404) 


0.3 


Liver Cancer 1025 


6.0 


Lung Cancer (OD04565) 


0.0 


Liver Cancer 1 026 


2.0 


Lung Margin (OD04565) 


0.2 


Liver Cancer 6004-T 


7.5 


Lung Cancer (OD04237- 
01) 


0.0 


I ♦ HP" /I f\f\ A X I 

Liver 1 issue 60U4-N 




Lung Margin (OD04237- 
02) 


I O.l 


Liver Cancer 6005-1 


1 Q 
1 .0 


Ocular Mel Met to Liver 
(ODO4310) 


0.4 


T * r lT ^ f\C\ C XT 

Liver 1 issue 6UU5-N 


U.J 


Liver Margin (OD043 1 0) 


2.6 


Normal Bladder 


6.0 


Melanoma Mets to Lung 
(OD04321) 


0.0 


Bladder Cancer 1023 


0.7 


Lung Margin (OD04321) 


0.2 


Bladder Cancer 
A302173 


U.4 


Normal Kidney 


3.1 


Bladder Cancer 
(OD047 18-01) 




Kidney Ca, Nuclear grade 
2 (OD04338) 


0.0 


Bladder Normal 
Adjacent (OD047 18- 
03) 


11.7 


Kidney Margin 
(OD04338) 


0.0 


Normal Ovary 


0.8 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


0.2 


Ovarian Cancer 
064008 


1.1 


Kidney Margin 
(OD04339) 


l.l 


Ovarian Cancer 
(OD04768-07) 


0.7 


Kidney Ca, Clear cell type 
(OD04340) 


0.3 


Ovary Margin 
(OD04768-08) 


2.9 
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Kidney Margin 
(OD04340) 


1.8 


Normal Stomach 


15.1 


Kidney Ca, Nuclear grade 
3 (OD04348) 


0.0 


Gastric Cancer 
9060358 


6.4 


Kidney Margin 
(OD04348) 


1.3 


Stomach Margin 
9060359 


2.0 


Kidney Cancer 
(OD04622-01) 


0.0 


Gastric Cancer 
9060395 


8.8 


Kidney Margin 
(OD04622-03) 


0.0 


Stomach Margin 
9060394 


8.4 


Kidney Cancer 
(OD04450-01) 


0.1 


Gastric Cancer 
9060397 


0.9 


Kidney Margin 
(OD04450-03) 


1.2 


Stomach Margin 
9060396 


3.1 


Kidney Cancer 8120607 


0.1 


Gastric Cancer 
064005 


5.3 



Table HP . Panel 3D 



Tissue Name 


ReLExp.(%) 
Ag2840, Run 
170190088 


Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
170190088 


Daoy- Medulloblastoma 


22.1 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


7.6 


TE671- Medulloblastoma 


10.1 


ES-2- Ovarian clear cell 
carcinoma 


0.0 


D283 Med- 
Medulloblastoma 


2.3 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.0 


PFSK-1- Primitive 
Neuroectodermal 


6.2 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.0 


XF-498- CNS 


8.4 


MEG-01- Chronic 
myelogenous leukemia 
(megokaryoblast) 


0.0 


SNB-78- Glioma 


5.0 


Raji- Burkitt's lymphoma 


0.0 


SF-268- Glioblastoma 


1.4 


Daudi- Burkitt's lymphoma 


0.0 


T98G- Glioblastoma 


0.0 


U266- B-cell plasmacytoma 


10.4 


SK-N-SH- 

Neuroblastoma 

(metastasis) 


2.7 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


2.9 


RL- non-Hodgkin's B-cell 
lymphoma 


5.9 


Cerebellum 


3.4 


JM1- pre-B-cell lymphoma 


7.8 


Cerebellum 


38.2 


Jurkat- T cell leukemia 


2,7 


NCI-H292- 
Mucoepidermoid lung 
carcinoma 


0.0 


TF-1- Erythroleukemia 


5.0 


DMS-114- Small cell 


0.0 


HUT 78- T-cell lymphoma 


0.0 
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lung cancer 








DMS-79- Small cell lung 
cancer 


100.0 1 


U937- Histiocytic lymphoma 


11.0 


NCI-H146- Small cell 
lung cancer 


0.0 


fCU-812- Myelogenous 
eukemia 


31.0 


NCI-H526- Small cell 
lung cancer 


9.6 


769-P- Clear cell renal 
carcinoma 


6.1 


NCI-N417- Small cell 
lung cancer 


0.0 


Caki-2- Clear cell renal 
carcinoma 


3.U 


NCI-H82- Small cell lung 
cancer 


3.3 


SW 839- Clear cell renal 
carcinoma 


U.U 


NCI-H157- Squamous 
cell lung cancer 
(metastasis) 


0.0 


G401- Wilms' tumor 


3.7 


NCI-H1155- Large cell 
lung cancer 


20.6 


Hs766T- Pancreatic 
carcinoma (LN metastasis) 




NCI-H1299- Large cell 
lung cancer 


9.2 


CAPAN-1- Pancreatic 
adenocarcinoma (liver 
metastasis) 


0.0 


NCI-H727- Lung 
carcinoid 


0.0 


SU86.86- Pancreatic 
carcinoma (liver metastasis) 


5.0 


NCI-UMC-ll-Lung 
carcinoid 


0.0 


BxPC-3- Pancreatic 
adenocarcinoma 


13.0 


LX-1- Small cell lung 
cancer 


7.9 


HP AC- Pancreatic 
adenocarcinoma 


20.7 


Colo-205- Colon cancer 


0.0 


MIA PaCa-2- Pancreatic 
carcinoma 


.4.2 


KM 12- Colon cancer 


0.0 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


13.9 


KM20L2- Colon cancer 


2.9 


PANC-1- Pancreatic 
epithelioid ductal carcinoma 


69.7 


NCI-H716- Colon cancer 


0.0 


T24- Bladder carcinma 
(transitional cell) 


0.0 


SW-48- Colon 
adenocarcinoma 


0.0 


5637- Bladder carcinoma 


0.0 


SW1116- Colon 
adenocarcinoma 


0.0 


HT-1 197- Bladder carcinoma 


6.4 


LS 174T- Colon 
adenocarcinoma 


j 0.0 


UM-UC-3- Bladder carcinma 
(transitional cell) 


2.4 


SW-948- Colon 
adenocarcinoma 




A 9 04- Rhahdomvosarcoma 


12.5 


SW-480- Colon 
adenocarcinoma 


3.8 


HT-1 080- Fibrosarcoma 


12.1 


NCI-SNU-5- Gastric 
carcinoma 


2.1 


MG-63- Osteosarcoma 


0.0 


KATO III- Gastric 


12.0 


SK-LMS-1- Leiomyosarcoma 


16.7 
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carcinoma 




(vulva) 




NCI-SNU-16- Gastric 
carcinoma 


5.8 


SJRH30- Rhabdomyosarcoma 
(met to bone marrow) 


5.7 


NCI-SNU-1- Gastric 
carcinoma 


2.6 


A431- Epidermoid carcinoma 


0.0 


RF-1- Gastric 
adenocarcinoma 


0.0 


WM266-4- Melanoma 


0.0 


RF-48- Gastric 
adenocarcinoma 


7.2 


DU 145- Prostate carcinoma 
(brain metastasis) 


0.0 


MKN-45- Gastric 
carcinoma 


96.6 


MDA-MB-468- Breast 
adenocarcinoma 


11.4 


NCI-N87- Gastric 
carcinoma 


10.0 


SCC-4- Squamous cell 
carcinoma of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


3.7 


SCC-9- Squamous cell 
carcinoma of tongue 


0.0 


RL95-2- Uterine 
carcinoma 


7.2 


SCC-15- Squamous cell 
carcinoma of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


0.0 


CAL 27- Squamous cell 
carcinoma of tongue 


0.0 



Table HE . Panel 4. ID 



Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
204964146 


Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
204964146 


Secondary Thl act 


. 6.4 


HUVEC IL-lbeta 


0.9 


Secondary Th2 act 


2.0 


HUVEC IFN gamma 


4.0 


Secondary Trl act 


4.0 


HUVEC TNF alpha + IFN 
gamma ! 


0.0 


Secondary Thl rest i 


4.4 


HUVEC TNF alpha + IL4 


5.4 


Secondary Th2 rest 


13.9 


HUVEC IL-1 1 


3.8 


Secondary Trl rest 


8.2 


Lung Microvascular EC 
none 


8.4 


Primary Thl act 


3.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


4.0 


Primary Th2 act 


9.6 


Microvascular Dermal EC 
none 


4.5 


Primary Trl act 


1.6 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


3.2 


Bronchial epithelium 
TNFalpha + ILlbeta 


10.4 


Primary Th2 rest 


5.6 


Small airway epithelium 
none 


5.9 


Primary Trl rest 


6.4 


Small airway epithelium 
TNFalpha + IL-lbeta 


8.5 


CD45RA CD4 
lymphocyte act 


6.0 


Coronery artery SMC rest 


0.0 
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CD45RO CD4 
lymphocyte act 


6.2 


Coronery artery SMC 
TNFalpha + IL-1 beta 


1 n 
1 .u 


CD8 lymphocyte act 


6.4 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


2.4 


Astrocytes TNFalpha + IL- 
lbeta 


1.4 


Secondary CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


8.4 


CD4 lymphocyte none 


IOC 

12.5 


KU-8 12 (Basophil) 
PMA/ionomycin 


O.l 


2ryThl/Th2/Trl anti- 
CD95 CH11 


11.3 


CCD 1106 (Keratinocytes) 
none 


6.7 


LAK cells rest 


l.o 


CCD 1 106 (Keratinocytes) 
TNFalpha + IL-1 beta 


i s 

1.5 


LAK cells IL-2 


4.2 


Jver cirrhosis 


63.3 


LAK cells IL-2+IL-12 


1.9 


NCI-H292 none 


0.0 


LAK cells IL-2+IFN 
gamma 


2. / 




U.U 


LAK cells IL-2+ IL-18 


6.6 


NCI-H292 IL-9 


0.0 


LAK cells 
PMA/ionomycin 


U.U 


iNCI-hLzyz 1L-13 


U.U 


NK Cells IL-2 rest 


3.4 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 3 day 


6.7 


HPAEC none 


0.0 


Two Way MLR 5 day 


C O 
5.6 


HPAEC TNF alpha + IL-1 
beta 




Two Way MLR 7 day 


8.5 


Lung fibroblast none 


29.5 


PBMC rest 


CI 1 


Lung fibroblast TNF alpha 
+ IL-1 beta 


ft O 
o.Z 


PBMC PWM 


1.0 


Lung fibroblast IL-4 


7.9 


PBMC PHA-L 


3.2 


Lung fibroblast IL-9 


10.3 


Ramos (B cell) none 


1.9 


Lung fibroblast IL-13 


4.2 


Ramos (B cell) 
ionomycin 


3.0 


Lung fibroblast IFN 
gamma 


9.1 


B lymphocytes PWM 


1.0 


Dermal fibroblast 
CCD 1070 rest 


2.3 


B lymphocytes CD40L 
and IL-4 


Q A 

y.4 


Dermal fibroblast 
CCD 1070 TNF alpha 




EOL-1 dbcAMP 


0.8 


Dermal fibroblast 
CCD 1070 IL-1 beta 


4.9 


EOL-1 dbcAMP 
PMA/ionomycin 


o.u 


Dermal fibroblast IFN 
gamma 


1 0 


Dendritic cells none 


0.9 


Dermal fibroblast IL-4 


8.1 


Dendritic cells LPS 


0.0 


Dermal Fibroblasts rest 


4.2 


Dendritic cells anti- 
CD40 


3.1 


Neutrophils TNFa+LPS 


25.0 


Monocytes rest 


13.8 


Neutrophils rest 


i 66.9 


Monocytes LPS 


4.9 


Colon 


100.0 
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Macrophages rest 


2.1 


Lung 


3.8 


Macrophages LPS 


0.9 


Thymus 


24.5 


HUVEC none 


6.3 


Kidney 


32.1 


HUVEC starved 


7.9 







Table HF . Panel 4D 



Tissue Name 


Rel Exn (%} 
Ag2840, Run 
159843516 


Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
159843516 


Secondary Thl act 


2.0 


HUVEC IL-lbeta 


0.2 


oeconuary inz dci 


1 8 


HUVEC IFN eamma 


0.9 


Secondary Trl act 


0.5 


HUVEC TNF alpha + IFN 

^CUllll-tCl 


0.3 


Secondary Thl rest 


1.4 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


1 ^ 


HT TVFC TT -1 1 

1U V J_/V_/ 1L 1 1 


0.0 


Secondary Trl rest 


1.3 


^ung Microvascular EC 
none 


1.0 


Primary Thl act 


0.5 


Lung Microvascular EC 

TNFF^lnVm 4- TT -1 hpta 


0.4 


Primary Th2 act 


1.1 


Microvascular Dermal EC 

I1UI1C 


0.4 


Primary Trl act 


1.0 


lVllVl U5 V uoUlul L/ VI IIICIX J_/V>/ 

TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


2.9 


DIUllvlllcu cpiuiciiuiii 

TNFalpha + IL1 beta 


0.2 


Primary Th2 rest 


1.1 


^Irrmll nirwav pnithplium 
onicm ct ii w ay \* jji Li iv-' 1 1 ui 1 1 

none 


1.5 


Primary Trl rest 


1.4 


Small airwav enithelium 

oiiiciii ciii vy <xy vjjii.iav'Ii.iaiix 

TNFalpha + IL-lbeta 


9.2 


lymphocyte act 


0.5 


Coronery artery SMC rest 


0.3 


L/L/t-jivw \^iy-t 
1vmr»hnpvtp act 


0.7 


Coronery artery SMC 
TNFalpha + IL-lbeta 


■"0.0 


CD 8 lymphocyte act 


0.3 


Astrocytes rest 


0.3 


Secondary CD8 
lymphocyte rest 


0.6 


Astrocytes TNFalpha + IL- 
lbeta 


0.0 


Secondary CD8 
lymphocyte act 


0.2 


KU-812 (Basophil) rest 


1.6 


CD4 lymphocyte none 


1.5 


KU-812 (Basophil) 
PMA/ionomycin 


2.5 


2ry Thl/Th2/Trl anti- 
CD95 CH11 


1.1 


CCD1 106 (Keratinocytes) 
none 


0.6 


LAK cells rest 


1.3 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


2.2 


Liver cirrhosis 


9.6 


LAK cells IL-2+IL-12 


1.0 


Lupus kidney 


1.9 
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LAK cells IL-2+IFN 
gamma 


1 A 

1.0 


NCl-rlzyz none 




LAK cells IL-2+IL-18 


0.7 


NCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


0.3 


NCl-rizyz 1L-V 




NK Cells IL-2 rest 


1.1 


NCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


1.0 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.4 


HPAEC none 


0.1 


T» IT T It It T T\ J 

Two Way MLR 7 day 


O.z 


HPAEC TNF alpha + IL-1 
beta 


u.o 


PBMC rest 


1.3 


Lung fibroblast none 


5.0 


PBMC PWM 


1.2 


Lung fibroblast TNF alpha 
+ IL-1 beta 


0.8 


PBMC PHA-L 


1.2 


Lung fibroblast IL-4 


1.8 


Ramos (B cell) none 


0.2 


Lung fibroblast IL-9 


1.8 


Ramos (B cell) 
ionomycin 


1.7 


Lung fibroblast IL-13 


1.2 


B lymphocytes PWM 


1.6 


Lung fibroblast IFN 
gamma 


2.0 


B lymphocytes CD40L 
and IL-4 


3.2 


Dermal fibroblast 
CCD 1070 rest 


1.1 


EOL-1 dbcAMP 


0.1 


Dermal fibroblast 
CCD1070 TNF alpha 


1 "1 

1.7 


EOL-1 dbcAMP 
PMA/ionomycin 


1.0 


Dermal fibroblast 
CCD 1070 IL-1 beta 


0. / 


Dendritic cells none 


0.0 


Dermal fibroblast IFN 
gamma 


u. / 


Dendritic cells LPS 


0.2 


Dermal fibroblast IL-4 


0.2 


Dendritic cells anti- 
CD40 


o 0 
0.6 


IdU v_.011US z 


z.u 


Monocytes rest 


2.3 


IBD Crohn's 


8.9 


Monocytes LPS 


1.2 


Colon 


100.0 


Macrophages rest 


1.3 


Lung 


4.4 


Macrophages LPS 


0.0 


Thymus 


16.8 


HUVEC none 


0.0 


Kidney 


14.2 


HUVEC starved 


1.8 







Table HG . Panel 5D 



Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
169270970 


Tissue Name 


Rel. Exp.(%) 
Ag2840, Run 
169270970 


97457_Patient- 
02go adipose 


63.3 


94709_Donor 2 AM - A_adipose 


24.1 


97476_Patient- 
07sk skeletal muscle 


15.8 


94710_Donor 2 AM - B_adipose 


7.9 


97477 Patient- 


8.8 


94711 Donor 2 AM -C adipose 


4.5 
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07ut uterus 








97478_Patient- 
07plj)lacenta 


0.0 ( 


M712_Donor 2 AD - A_adipose 


18.3 


97481_Patient- 

08 sk skeletal muscle 


15.7 ( 


?4713_Donor 2 AD - B_adipose 


24.1 


97482_Patient- 
08ut uterus 


8.4 < 


?4714_Donor 2 AD - C_adipose 


23.5 


97483_Patient- 
08pl placenta 


0.0 


?4742_Donor 3 U - 

A. Mesenchymal Stem Cells 


0.0 


97486_Patient- 
09sk skeletal muscle 


1.4 


94743_Donor 3 U - 

B Mesenchymal Stem Cells 


0.0 


97487_Patient- 
09ut uterus 


5.5 


94730_Donor 3 AM - A_adipose 


0.0 


97488JPatient- 
09pl placenta 


0.0 


94731_Donor 3 AM - B_adipose 


0.0 


97492_Patient- 
lOut uterus 


4.6 


94732_Donor 3 AM - C_adipose 


0.1 


97493_Patient- 
lOpl placenta 


0.3 


94733_Donor 3 AD - A_adipose 


0.0 


97495_Patient- 
1 1 go adipose 


0.0 


94734_Donor 3 AD - B adipose 


0.0 


97496_Patient- 

1 1 sk skeletal muscle 


0.0 


94735_Donor 3 AD - C_adipose 


0.0 


97497_Patient- 
llut uterus 


0.0 


77 1 3 8_Liver_HepG2untreated 


1.1 


97498_Patient- 
11 pi placenta 


0.0 


73556_Heart_Cardiac stromal cells 
(primary) 


0.0 


97500_Patient- 
12go adipose 


48.0 


81735_Small Intestine 


16.8 


97501_Patient- 
12sk skeletal muscle 


100.0 


72409_Kidney_Proximal 
Convoluted Tubule 


0.0 


97502 Patient- 
Hut uterus 


18.7 


82685_Small intestine_Duodenum 


U. / 


97503_Patient- 
12pl placenta 


0.0 


90650_Adrenal_Adrenocortical 
adenoma 


0.1 


94721_Donor2U- 
A Mesenchymal Stem 
Cells 


0.0 


72410_Kidney_HRCE 


0.0 


94722_Donor 2 U - 
B Mesenchymal Stem 
Cells 


0.2 


72411_Kidney_HRE 


0.0 


94723_Donor 2 U - 
C Mesenchymal Stem 
Cells 


0.0 


73139_Uterus_Uterine smooth 
muscle cells 


0.2 
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Panel 1.3D Summary: Ag2840 Highest expression of the CG55906-01 gene is seen in 
fetal and adult skeletal muscle (CTs=26-28) . This gene encodes a putative adipose cell 
membrane-associated protein that may be upregulated during adipocyte differentiation. Due to its 
homology with adipophilins, it is possible that this gene product may be involved in lipid uptake. 
Inhibiting the action of this gene product with an antibody may therefore potentially reduce white 
adipose mass by limiting lipid uptake and thereby inhibiting adipose expansion. The expression in 
skeletal muscle may indicate that this gene product can also take up lipids in skeletal muscle. 
Since excess lipid storage in muscle is associated with insulin resistance, antibody inhibition of 
this gene product could also be a treatment for the prevention of obesity-associated insulin 
resistance. 

Furthermore, this gene product is also moderately expressed in a variety of metabolic 
tissues, including pancreas, adrenal, thyroid, pituitary, adult and fetal heart, and adult and fetal 
liver. Thus, this gene product may also be an antibody target for the treatment of metabolic 
disease, including Types 1 and 2 diabetes, and obesity. 

Overall, this gene is expressed at moderate levels in normal tissues but at significantly 
lower levels in cancer cell lines on this panel. Thus, this gene product may have a role in 
homeostasis of normal tissue but not in cancer cell lines. 

In addition, moderate but significant expression in the cerebral cortex suggests that the 
protein encoded by this gene plays a role in lipid processing in the brain. LDLR has been 
implicated in the development of Alzheimer's disease. Therefore, inhibitors of this gene product 
may have utility in influencing the development of Alzheimer's disease. 

Panel 2D Summary: Ag2840 The CG55906-01 gene is moderately expressed in all tissue 
samples in panel 2. There is increased expression in normal kidney, colon and bladder samples 
when compared to the corresponding adjacent tumor tissue. This preferential expression in normal 
tissues is also seen in Panel 1 .3D. Thus, expression of this gene could be used to differentiate 
between normal and cancerous tissues. Furthermore, therapeutic modulation of the expression of 
this gene might be of use in the treatment of kidney, colon and bladder cancer. 

Panel 3D Summary: Ag2840 The CG55906-01 gene is expressed at a low level in the 
cancer cell lines on this panel. Significant expression is seen in lung cancer, pancreatic cancer and 
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a leukemia cell line. Thus, the expression of this gene could be used to distinguish samples from 
these cell lines from other samples on this panel. Furthermore, therapeutic modulation of the 
expression of this gene might be of use in treating the cancers that are used in the derivation of 
these cell lines. 

Panel 4.1D Summary: Ag2840 The CG55906-01 transcript is expressed in colon and in 
resting neutrophils (CTs=31-33). The colon expression is consistent with panels 4D, 2.2 and 1.3. 
Thus, the transcript or the protein it encodes could be used to detect colon tissue and neutrophils. 

Panel 4D Summary: Ag2840 The CG55906-01 transcript is expressed in colon and in 
resting neutrophils. Colon expression is consistent in panel 4D, 2.2 and 1.3. The colon expression 
is consistent with panels 4D, 2.2 and 1 .3. Thus, the transcript or the protein it encodes could be 
used to detect colon tissue and neutrophils. In addition, the level of expression of this gene is 
reduced in colon tissue from patients with colitis or Crohn's disease. This suggests that designing 
therapeutics with the protein encoded for by this transcript could be important for the treatment of 
IBD. 

Panel 5D Summary: Ag2840 The CG55906-01 gene is moderately expressed in clinical 
specimens of adipose, skeletal muscle and uterus. This confirms expression of this gene in tissues 
with metabolic function. See Panel 1. 3D for discussion of utility of this gene in metabolic 
disease. 

I. CG55778-01 (NOV16a) and CG55778-05 (NOV16e): Aldose Reductase 

Expression of gene CG55778-01 and variant CG55778-05 was assessed using the, primer- 
probe set Ag2599, described in Table IA. Results of the RTQ-PCR runs are shown in Tables IB, 
IC, and ID. 

Table IA . Probe Name Ag2599 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -gacctgatagacaaccctgtga-3 1 


667 


299 


Probe 


TET-5 • -acggcaagtctcctgctcagattttg-3 ' -TAMRA 


710 


300 


Reverse 


5 ' -atcacattcctctggatttgaa-3 ' 


743 


301 



Table IB. CNS neurodegeneration vl.O 


Tissue Name 


Rel. Exp.(%) Ag2599, 
Run 208779985 


Tissue Name 


Rel. Exp.(%) Ag2599, 
Run 208779985 
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IMOsmnS ^ , ilj :LSi 



AD 1 Hippo 


< 

4.3 


Control (Path) 3 
xmporal Ctx 


9.1 


AD 2 Hippo 


13.5 


Control (Path) 4 
'emporal Ctx 




AD 3 Hippo 


8.7 


AD 1 Occipital Ctx 


7.0 


AD 4 Hippo 


6.8 


AD 2 Occipital Ctx 
[Missing) 


0.0 


AD 5 hippo 


97.3 


AD 3 Occipital Ctx 


13.9 


AD 6 Hippo 


27.4 


AD 4 Occipital Ctx 


16.7 


Control 2 Hippo 


8.7 


AD 5 Occipital Ctx 


28.7 


Control 4 Hinno 


10.8 


AD 6 Occipital Ctx 


22.7 


Control (Path) 3 
-Jippo 


6.6 


Control 1 Occipital 
Ctx 


10.7 


AD 1 Temporal Ctx 


6.4 


Control 2 Occipital 
Ctx 


19.8 


AD 2 Temporal Ctx 


13.1 


Control 3 Occipital 
Ctx 


17.4 


AD 3 Temporal Ctx 


12.5 


Control 4 Occipital 
Ctx 


6.3 


AD 4 Temporal Ctx 


23.8 


Control (Path) 1 
Occipital Ctx 


57.8 


AD 5 Inf Temporal 
Ctx 


100.0 


Control (Path) 2 
Occipital Ctx 


4.2 


AD 5 SupTemporal 
Ctx 


51.4 


Control (Path) 3 

Occipital Ctx 

i — — 


3.5 


AD 6 Inf Temporal 
Ctx 


43.8 


Control (Path) 4 
Occipital Ctx 

£_ 


11.8 


AD 6 Sup Temporal 
Ctx 


36.1 


Control 1 Parietal 
Ctx 


13.4 


Control 1 Temporal 
Ctx 


17.6 


Control 2 Parietal 
Ctx 


50.3 


Control 2 Temporal 
Ctx 


21.9 


Control 3 Parietal 
Ctx 


19.3 


Control 3 Temporal 
Ctx 


17.8 


Control (Path) 1 
Parietal Ctx 


73.2 


Control 4 Temporal 
Ctx 


11.3 


Control (Path) 2 
Parietal Ctx 


12.6 


Control (Path) 1 
Temporal Ctx 


39.2 


Control (Path) 3 
Parietal Ctx 


5.7 


Control (Path) 2 
Temporal Ctx 


18.7 


Control (Path) 4 
Parietal Ctx 


49.7 



Table IC . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Ag2599, Run 
162292708 


Rel. Exp.(%) 
Ag2599, Run 
165645365 


Tissue Name 


Rel. Exp.(%) 
Ag2599, Run 
162292708 


Rel. Exp.(%) 
Ag2599, Run 
165645365 



379 



I, i3 o ::i e s s «<#•' » 10 isos- 



Liver 

adenocarcinoma 


27.5 


48.6 


Kidney (fetal) 


0.9 


0.0 


Pancreas 


0.1 


0.0 


Renal ca. 786- 
0 


0.0 


0.0 


Pancreatic ca. 
CAP AN 2 


0.3 


2.4 


Renal ca. A498 


5.3 


20.6 


Adrenal gland 


0.9 


1.6 


Renal ca. RXF 
393 


0.0 


1.6 


rhyroid 


1.9 


2.0 


*.enal ca. 
ACHN 


2.6 


o.u 


Salivary gland 


0.4 


2.5 


ilenal ca. UO- 
31 


0.0 


0.0 


Pituitary gland 


1.3 


0.0 


Renal ca. TK- 
10 


0.0 


0.0 


Brain (fetal) 


0.7 


6.3 


Jver 


0.4 


0.0 


Brain (whole) 


0.5 


5.6 


Aver (fetal) 


0.3 


3.7 


Brain (amygdala) 


0.3 


11.3 


Jver ca. 

(hepatoblast) 

HepG2 


0.0 


0.0 


Brain (cerebellum) 


0.7 


3.4 


Lung 


1.6 • 


3.1 


Brain 

(hippocampus) 


2.0 


11.3 


Lung (fetal) 


0.8 


2.9 


Brain (substantia 
nigra) 


0.1 


4.3 


Lung ca. (small 
cell) LX-1 


12.7 


64.2 


Brain (thalamus) 


0.4 


5.3 


Lung ca. (small 
cell) NCI-H69 


7.6 


27.4 


Cerebral Cortex 


83.5 


66.4 


Lung ca. (s.cell 
var.) SHP-77 


4.8 


11.7 


Spinal cord 


1.2 


0.0 


Lung ca. (large 
cell)NCI-H460 


0.0 


0.0 


glio/astro U87-MG 


0:5 


0.0 


Lung ca. (non- 
sm. cell) A549 


14.1 


37 A 


glio/astroU-118- 
MG 


0.0 


0.0 


Lung ca. (non- 
s.cell) NCI- 
H23 


1.0 


0.0 


astrocytoma 
SW1783 


5.2 


3.0 


Lung ca. (non- 
s.cell) HOP-62 


4.5 


22.2 


neuro*; met SK-N- 
AS 


0.6 


1.7 


Lung ca. (non- 
s.cl) NCI-H522 


20.9 


39.2 


astrocytoma SF- 
539 


0.0 


0.0 


Lung ca. 
(squam.) SW 
900 


1.0 


5.9 


astrocytoma SNB- 
75 


0.0 


8.8 


Lung ca. 
(squam.) NCI- 
H596 


1.3 


5.4 


glioma SNB-19 


0.0 


0.0 


Mammary 


4.2 


5.6 
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gland 






glioma U25 1 


0.0 


0.0 


3reast ca.* 
(pl.ef) MCF-7 


16.4 


36.1 


glioma SF-295 


0.0 


0.0 


3reast ca.* 
(pl.ef) MDA- 
MB-231 


3.3 


34.4 


Heart (fetal) 


100.0 


97.3 


Breast ca.* 
(pl.ef) T47D 


4.1 


2.2 


Heart 


1.8 


10.7 


Breast ca. BT- 
549 


1.0 


17.1 


Skeletal muscle 
(fetal) 


95.3 


28.3 


Breast ca. 
MDA-N 


0.0 


0.0 


Skeletal muscle 


1.9 


22.1 


Ovary 


29.5 


23.0 


Bone marrow 


0.0 


8.4 


Ovarian ca. 
OVCAR-3 


0.8 


1.8 


Thymus 


2.5 


0.0 


Ovarian ca. 
OVCAR-4 


1.0 


8.2 


Spleen 


1.1 


1.7 


Ovarian ca. 
OVCAR-5 


6.0 


13.5 


Lymph node 


0.0 


12.2 


Ovarian ca. 
OVCAR-8 


1.9 


16.4 


Colorectal 


10.6 


! 4.8 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


Stomach 


0.4 


11.3 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.5 


0.0 


Small intestine 


0.7 


6.3 


Uterus 


1.5 


22.5 


Colon ca. SW480 


3.3 


18.7 


Placenta 


0.7 


3.4 | 


Colon ca.* 

SW620(SW480 

met) 


4.2 


4.8 


Prostate 


0.8 


1.7 


Colon ca. HT29 


1.2 


3.1 


Prostate ca.* 
(bone met)PC- 

3 


0.0 


0.5 


Colon ca. HCT- 
116 


1.4 


1.3 


Testis 


35.4 


100.0 


Colon ca. CaCo-2 


42.9 


23.5 


Melanoma 
Hs688(A).T 


5.0 


2.0 


Colon ca. 
tissue(OUU3 866) 


10.6 


21.5 


Melanoma* 
(met) 

Hs688(B).T 


2.1 


11.7 


Colon ca. HCC- 
2998 


3.2 


17.9 


Melanoma 
UACC-62 


10.3 


47.0 


Gastric ca.* (liver 
met)NCI-N87 


0.0 


0.0 


Melanoma 
M14 


5.6 


48.6 


Bladder 


6.0 


2.3 


Melanoma 


3.0 


1.1 
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LOX IMVI 






Trachea 


0.8 


4.2 


Melanoma* 
(met) SK- 
MEL-5 


2.0 


3.2 


Kidney 


0.6 


0.0 


Adipose 


4.7 


12.3 



Table ID . Panel 2D 



Tissue Name 


t> 0 i r vn (0/\ 
Act7^QQ Run 

161921329 




Rel Exn (%\ 
Aff2599, Run 
161921329 


Normal Colon 


21.3 


8120608 


16.2 


CC Well to MOu JJili 
(OD03866) 


8.4 


8120613 


3.6 


CC Margin (OD03866) 


6.2 


Kidney Margin 
8190614 


9.1 


CC Gr.2 rectosigmoid 
ODOJopo) 


6.3 


Kidney Cancer 
QOl 0^90 


6.1 


CC Margin (OD03868) 


4.7 


Kidney Margin 


21.8 


CC Mod Diff (ODO3920) 


8.4 


Normal Uterus 


6.3 


CC Margin (OD0392U) 


/.V 


1 j Ler us v^aiicci uu^tu 1 1 


24 5 


CC Gr.2 ascend colon 
(OD03V21) 


48.6 


Normal Thyroid 


1.3 


CC Margin (OD03921) 


8.1 


Thyroid Cancer 
06401 0 


0.3 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


28.7 


Thyroid Cancer 
A302152 


1.7 


Liver Margin (ODO4309) 


6.0 


Thyroid Margin 
A302153 


15.9 


Colon mets to lung 
fOD04451-01) 


2.8 


Normal Breast 


18.4 


Lung Margin (OD04451- 
02) 


5.1 


Breast Cancer 
(OD04566) 


3.0 


Normal Prostate 6546-1 


0.0 


Breast Cancer 
(OD04590-01) 


14.5 


Prostate Cancer 
(OD04410) 


3.1 


Breast Cancer Mets 
(OD04590-03) 


21.2 


Prostate Margin 
(OD04410) 


9.2 


Breast Cancer 
Metastasis (OD04655- 
05) 


1.9 


Prostate Cancer 
(OD04720-01) 


11.2 


Breast Cancer 064006 


7.7 


Prostate Margin 
(OD04720-02) 


16.6 


Breast Cancer 1024 


46.7 
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Normal Lung 061010 


22.5 


Breast Cancer 
9100266 


5.8 


Lung Met to Muscle 
(OD04286) 


54.0 


Breast Margin 
9100265 


5.3 


Muscle Margin 
(OD04286) 


24.7 


Breast Cancer 
A209073 


35.4 


Lung Malignant Cancer 
(OD03126) 


ZU. 1 


Breast Margin 
A2090734 


1 J.o 


Lung Margin (OD03126) 


12.4 


Normal Liver 


1.3 


Lung Cancer (OD04404) 


18.2 


Liver Cancer 064003 


0.6 


Lung Margin (OD04404) 


7.9 


Liver Cancer 1025 


1.5 


Lung Cancer (OD04565) 


6.8 


Liver Cancer 1026 


4.1 


Lung Margin (OD04565) 


5.7 


Liver Cancer 6004-T 


3.1 


Lung Cancer (OD04237- 
01) 


0.5 


Liver Tissue 6004-N 


1.4 


Lung Margin (OD04237- 
02) 


7.4 


Liver Cancer 6005-T 


3.6 


Ocular Mel Met to Liver 
(ODO4310) 


7.5 


Liver Tissue 6005-N 


0.6 


Liver Margin (ODO4310) 


6.6 


Normal Bladder 


5.3 


Melanoma Mets to Lung 
(OD04321) 


0.0 


Bladder Cancer 1023 


13,0 


Lung Margin (OD04321) 


12.2 


Bladder Cancer 
A302173 


6.8 


Normal Kidney 


18.4 


Bladder Cancer 
(OD04718-01) 


2.1 


Kidney Ca, Nuclear grade 
2 (OD04338) 


11.3 


Bladder Normal 
Adjacent (OD04718- 
03) 


24.5 


Kidney Margin 
(OD04338) 


13.7 


Normal Ovary 


12.4 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


1.6 


Ovarian Cancer 
064008 


100.0 


Kidney Margin 
(OD04339) 


8.0 


Ovarian Cancer 
(OD04768-07) 


96.6 


Kidney Ca, Clear cell type 
(OD04340) 


5.5 


Ovary Margin 
(OD04768-08) 


11.5 


Kidney Margin 
(OD04340) 


8.5 


Normal Stomach 


10.2 


Kidney Ca, Nuclear grade 
3 (OD04348) 


i n 
1 .U 


Gastric Cancer 
9060358 




Kidney Margin 
(OD04348) 


4.6 


Stomach Margin 
9060359 


7.0 


Kidney Cancer 
(OD04622-01) 


3.2 


Gastric Cancer 
9060395 


5.1 


Kidney Margin 


3.4 


Stomach Margin 


6.2 
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(OD04622-03) 




9060394 




Kidney Cancer 
(OD04450-01) 


1.4 


Gastric Cancer 
9060397 


3.6 


Kidney Margin 
(OD04450-03) 


8.4 


Stomach Margin 
9060396 


2.5 


Kidney Cancer 8120607 


3.7 


Gastric Cancer 
064005 


7.4 



CNS_neurodegeneration_vl.O Summary: Ag2599 This panel confirms expression of 
the CG55778-01 gene in the central nervous system. Please see Panel 1.3D for discussion of 
utility of this gene in the central nervous system. 



Panel 1.3D Summary: Ag2599 The CG5 5 778-01 gene is most highly expressed (CT 
values = 29-34) in the fetal heart and the testis (CT=29-3 l)in two runs with the same probe and 
primer set. This gene product appears to be differentially expressed in fetal (CT values = 29-3 1) 
vs adult heart (CT values "= 34-35), and may be useful for the differentiation of the adult from the 
fetal phenotype in this tissue. Furthermore, the higher levels of expression in fetal heart suggest 
that this gene product may be involved in the development and homeostasis of this organ. 
Therapeutic modulation of the expression or function of this gene may be useful in the treatment 
of diseases that affect the heart, including cardiomyopathy, atherosclerosis, hypertension, and 
congenital heart defects. 

This gene is also expressed in other metabolic tissues, including adult and fetal skeletal 
muscle and adipose. 

Aldose reductase inhibitors prevent peripheral nerve dysfunction and morphological 
abnormalities in diabetic animal models. Therefore, this gene product may be a small molecule 
drug target for the prevention of morbidity associated with Types 1 and 2 diabetes in humans. 

There also appears to be clusters of expression of this gene in liver adenocarcinoma, 
melanoma and lung cancer cell lines. This data indicate that the expression of this gene might be 
associated with these forms of cancer and thus, therapeutic modulation of this gene might be of 
use in the treatment of these cancer. 

Because aldose reductase inhibitors prevent nerve degeneration in the periphery, the 
cerebral cortex-preferential expression of this gene product in the adult suggests that inhibitors of 
the protein encoded by this gene may have utility in treating neurodegenerative diseases involving 
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the cerebral cortex, such as Alzheimer's disease, Huntington's disease, depression and possibly 
even schizophrenia. Furthermore, vascular permiability is a known pathological feature of 
Alzheimer's disease. Because aldose reductase inhibitors prevent increased vascular permiability 
associated with disease, inhibitors of this gene product may also have utility in treating 
Alzheimer's disease by specifically addressing associated vascular pathology in the cerebral 
cortex. 

Panel 2D Summary: Ag2599 The CG55778-01 gene is expressed at a higher level in 
ovarian and breast cancers compared to normal adjacent tissue (CTs=27-29). There also appears to 
be higher expression in normal thyroid and kidney tissues compared to the adjacent tumors. Thus, 
the expression of this gene could be used to distinguish malignant ovary, breast, thyroid and 
kidney tissue from normal tissue in these organs. In addition, therapeutic modulation of this gene 
might be of use in the treatment of ovarian and breast cancer. 

J. CG55904-01: SQUALENE DESATURASE (NOV8) 

Expression of gene CG55904-01 was assessed using the primer-probe set Ag2834, 
described in Table JA. 



Table JA . Probe Name Ag2834 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 1 -ggtaggtactgtcggtgaattg-3 1 


380 


302 


Probe 


TET-5 • -cttcatcaaatgaaaataatttcgagcaag-3 1 -TAMRA 


418 


303 


Reverse 


5 1 -gcaatcgcagcttcttcag-3 ' 


448 


304 



CNS_neurodegeneration_vl.O Summary: Ag2834 Expression of the CG55904-01 gene 
is low/undetectable in all samples in this panel (CTs>35). 



Panel 1.3D Summary: Ag2834 Expression of the CG55904-01 gene is low/undetectable 
in all samples in this panel (CTs>35). 

Panel 2D Summary: Ag2834 Expression of the CG5 5904-01 gene is low/undetectable in 
all samples in this panel (CTs>35). 

Panel 3D Summary: Ag2834 Expression of the CG55904-01 gene is low/undetectable in 
all samples in this panel (CTs>35). 
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Panel 4D Summary: Ag2834 Expression of the CG55904-01 gene is low/undetectable in 
all samples in this panel (CTs>35). 

K. CG55920-01 (NOV12a) and CG55920-04 (NOV12b): KILON PROTEIN 
PRECURSOR 

Expression of gene CG55920-01 and variant CG55920-04 was assessed using the primer- 
probe sets Ag2847 and Ag2880, described in Tables KA and KB. Results of the RTQ-PCR runs 
are shown in Tables KC, KD, KE, KF and KG. 



Table KA . Probe Name Ag2847 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -agggactacagcctccagatac-3 ' 


388 


305 


Probe 


TET-5 ' -atggcccatacacgtgttctgttcag-3 ' -TAMRA 


431 


306 


Reverse 


5 1 -cattgttctgggtgtatgttga-3 » 


459 


307 



Table KB . Probe Name Ag2880 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 1 -gctggtaccttgtgttgacact-3 • 


1088 


308 


Probe 


TET-5 ' - ccagcatat t c t acctgaagaatgcca - 3 ' -TAMRA 


1121 


309 


Reverse 


5 1 -aaagccttttatgggtctttga-3 ■ 


1161 


310 



Table KC , CNSjieurodegenerationvl.O 



Tissue Name 


Rel. Exp.(%) 
Ag2847, Run 
208699894 


Rel. Exp.(%) 
Ag2880, Run 
209058910 


Tissue Name 


Rel. Exp.(%) 
Ag2847, Run 
208699894 


Rel. Exp.(%) 
Ag2880, Run 
209058910 


AD 1 Hippo 


5.6 


2.4 


Control 
(Path) 3 
Temporal 
Ctx 


1.9 


0.3 


AD 2 Hippo 


13.9 


10.5 


Control 
(Path) 4 
Temporal 
Ctx 


29.3 


12.8 


AD 3 Hippo 


2.7 


1.1 


AD 1 

Occipital Ctx 


11.0 


4.6 


AD 4 Hippo 


3.1 


0.5 


AD 2 

Occipital Ctx 
(Missing) 


0.0 


0.0 


AD 5 Hippo 


84.1 


100.0 


AD 3 

Occipital Ctx 


1.9 


1.0 


AD 6 Hippo 


19.9 


19.8 


AD 4 

Occipital Ctx 


12.2 


2.7 


Control 2 


15.5 


12.9 


AD 5 


39.0 


18.9 
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Hippo 




( 


Occipital Ctx 






Control 4 


2.1 1 


M { 


VD6 

Occipital Ctx 


24.0 


46.7 


Control 
(Path) 3 

1DDO 


1.3 


o.4 ; 


Control 1 
Dccipital Ctx 


0.7 


0.3 


AD 1 

Temporal 

Ctx 


4.6 


2.0 | 


Control 2 
Dccipital Ctx 


50.3 


66.4 


AD 2 

Temporal 

Ctx 


22.8 


13.9 \ 


Control 3 
Dccipital Ctx 


12.6 


3.9 


AD 3 

Temporal 

Ctx 


2.1 


0.7 


Control 4 
Occipital Ctx 


1.6 


1.0 


AD 4 

Temporal 

Ctx 


15.0 


4.0 


Control 
(Path) 1 
Occipital Ctx 


69.3 


93.3 


AD 5 Inf 
Temporal 
Ctx 


100.0 


81.8 


Control 
(Path) 2 
Occipital Ctx 


9.8 


3.6 


AD 5 Sup 
Temporal 
Ctx 


20.3 


16.6 


Control 
(Path) 3 
Occipital Ctx 


0.6 


0.3 


AD 6 Inf 
Temporal 
Ctx 


24.3 


28.7 


Control 
(Path) 4 
Occipital Ctx 


11.2 


4.7 


AD 6 Sup 
Temporal 
Ctx 


24.5 


29.3 


Control 1 
Parietal Ctx 


2.5 


0.6 


Control 1 
Temporal 
Ctx 


1.6 


0.4 


Control 2 
Parietal Ctx 


19.3 


13.3 


Control 2 
Temporal 
Ctx 


30.1 


35.6 


Control 3 
Parietal Ctx 


12.6 


4.9 


Control 3 
Temporal 
Ctx 


7.3 


2.6 


Control 
(Path) 1 
Parietal Ctx 


62.9 


92.7 


Control 3 
Temporal 
Ctx 


2.6 


1.3 


Control 
(Path) 2 
Parietal Ctx 


15.5 


9.5 


Control 
(Path) 1 
Temporal 
Ctx 


44.1 


54.7 


Control 
(Path) 3 
Parietal Ctx 


1.2 


0.3 


Control 


22.7 


15.7 


Control 


40.1 


27.0 
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(Path) 2 

Temporal 

Ctx 






(Path) 4 
Parietal Ctx 







Table KD . Panel 1.3D 



] 

Tissue Name 


Rel. Exp.(%) 
161930455 


Rel. Exp.(%) 
AnlftftO Run 
159996472 


Tissue Name 


Rel. Exp.(%) 1 
Ag2847, Run 
161930455 


Rel. Exp.(%) 
Ag2880,Run 
159996472 


Liver 

adenocarcinoma 


1.2 


0.3 


Sidney (fetal) 


0.9 


1.3 


Pancreas 


0.5 


0.5 


vt/l idi y^CL. i 


0.2 


0.3 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


Renal ca. A498 


0.5 


0.5 


Adrenal gland 


1.1 


1.8 


Renal ca. RXF 

393 

J y ~f 


0.0 


0.0 


Thyroid 


1.4 


1.4 


V^l ICil V_*Cl. 

ACHN 


0.5 


0.3 


Salivary gland 


0.3 


0.3 


^ pnal ca t JO- 

31 


4.3 


4 1 


Pituitary gland 


2.6 


6.0 


^enal ca TK- 
10 


0.0 


0.1 


Brain (fetal) 


H.O 


8 7 


^river 


0.0 


o.i ! 


Brain (whole) 


19.8 


21.5 


Liver (fetal) 


0.1 


0.1 


Brain (amygdala) 


20.9 


31.9 


1\/fM" CC\ 
l_j 1 V t-1 \j*X. 

(hepatoblast) 
HenG2 


0.0 


0.0 


Brain (cerebellum) 


25.0 


15.2 


Lung 


2.2 


4,2 


Brain 

(hippocampus) 


38.4 


100.0 


Lung (fetal) 


1.2 


0.4 


Brain (substantia 
nigra) 


3.6 


4.0 


Lung ca. (small 
cell) LX-1 


0.0 


0.0 


Brain (thalamus) 


5.9 


9.2 


Lung ca. (smal 
cell) NCI-H69 


0.3 


0.6 


Cerebral Cortex 


100.0 


40.3 


Lung ca. (s.cel 
var.) SHP-77 


1 £ 


i ~\ 


Spinal cord 


11.1 


2.7 


Lung ca. (large 
cell)NCI-H460 


0.2 


0.1 


glio/astro U87-MG 


1.3 


0.3 


Lung ca. (non- 
sm. cell) A549 


0.0 


0.0 


glio/astroU-118- 
MG 


9.7 


20.7 


Lung ca. (non- 
s.cell) NCI- 
H23 


0.1 


0.0 


astrocytoma 
SW1783 


2.9 


1.5 


Lung ca. (non- 
s.cell) HOP-62 


2.0 


1.3 


neuro*; met SK-N- 


0.5 


2.4 |Lung ca. (non- 


0.1 


0.0 
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AS 






i.cl) NCI-H522 






astrocytoma SF- 
539 


0.8 


0.4 


i,ung ca. 
squam.) SW 
?00 


0.0 


0.0 


astrocytoma SNB- 
75 


0.2 


0.1 


Lung ca. 

;squam.)NCI- 

H596 


0.3 


0.2 


glioma SNB-1 9 


0.2 


0.2 


Vlammary 
^land 


1 A 
1.4 


_>.o 


glioma U251 


0.8 


0.4 


Breast ca.* 
fpl.ef) MCF-7 


0.0 


U.U 


glioma SF-295 


0.0 


0.0 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


0.7 


3.8 


Heart (fetal) 


5.4 


1.0 


Breast ca.* 
(pl.ef) T47D 


a a 
U.U 


A A 
U.U 


Heart 


4.7 


1.9 


Breast ca. BT- 
549 


U.z 


O A 


Skeletal muscle ' 
(fetal) 


22.7 


6.8 


3reast ca. 
MDA-N 


U.u 


A A 
U.U 


Skeletal muscle 


3.8 


0.6 


Ovary 


5.2 


1.4 


Bone marrow 


0.3 


0.6 


Ovarian ca. 
OVCAR-3 


0.9 


1.0 


Thymus 


8.2 


1.3 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


0.1 


0.1 


Ovarian ca. 
OVCAR-5 


0.0 


0.0 


Lymph node 


0.7 


0.6 


Ovarian ca. 
OVCAR-8 


1.3 


1 1 

1.1 


Colorectal 


9.0 


1.7 


Ovarian ca. 
IGROV-1 


U.U 


A A 
U.U 


Stomach 


2.2 


4.0 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.0 


0.3 


Small intestine 


5.6 


7.1 


Uterus 


2.2 


2.5 


Colon ca. SW480 


0.0 


0.0 


Placenta 


0.5 


0.6 


Colon ca.* 

SW620(SW480 

met) 


0.0 


0.0 


Prostate 


0.7 


0.3 


Colon ca. HT29 


0.0 


0.0 


Prostate ca.* 
(bone met)PC- 
3 


1.4 


1.7 


Colon ca. HCT- 
116 


0.0 


0.0 


Testis 


1.7 


1.2 


Colon ca. CaCo-2 


0.0 


0.0 


Melanoma 
Hs688(A).T 


5.4 


2.4 
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Colon ca. 
tissue(OD03866) 


2.5 


0.9 


Melanoma* 
(met) 

Hs688(B).T 


5.5 


2.3 


Colon ca. HCC- 
2998 


0.0 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


frfl^tric ca * Hiver 
met) NCI-N87 


0.0 


0.4 


Melanoma 
M14 


0.0 


0.4 


Bladder 


3.3 


0.3 


Melanoma 
LOX IMVI 


0.0 


0.1 


Trachea 


3.9 


4.0 


Melanoma* 
(met) SK- 
MEL-5 


0.1 


0.0 


Kidney 


2.3 


0.4 


Adipose 


8.6 


3.2 



Table KE . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Ag2847, Run 
161930456 


Rel. Exp.(%) 
AgzooU, Kun 
159996526 


Tissue Name 


Rel. Exp.(%) 

AnlftAl Run 

161930456 


Rel. Exp.(%) 

A<r?KttO Run 

159996526 


Normal Colon 


100.0 


100.0 


Kidney Margin 


7.2 


2.3 


CC Well to Mod 
Diff(OD03866) 


2.4 


4.2 


Kidney Cancer 
8120613 


0.0 


0.0 


CC Margin 
(OD03866) 


19.1 


26.6 


sjuney iviargin 
8120614 


10.7 


3.0 


CC Civ 1 

rectosigmoid 

(OD03868) 


2.7 


3.4 


Kidney Cancer 
9010320 


1.3 


0.7 


CC Margin 
(OD03868) 


15.4 


17.2 


Kidney Margin 
9010321 


9.6 


5.1 


CC Mod Diff 
(ODO3920) 


1.6 


0.7 


Normal Uterus 


17.9 


12.9 


CC Margin 
(ODO3920) 


29.5 


23.0 


Uterus Cancer 
064011 


43.2 


22.7 


CC Gr.2 ascend 
colon 

(OD03921) 


17.6 


17.9 


Normal 
Thyroid 


7.4 


12.6 


CC Margin 
(OD03921) 


18.2 


22.4 


Thyroid 
Cancer 064010 


2.0 


1.0 


CC from Partial 
Hepatectomy 
(ODO4309) Mets 


0.3 


1.0 


Thyroid 

Cancer 

A302152 


1.2 


1.8 


Liver Margin 
(ODO4309) 


0.1 


1.1 


Thyroid 
Margin 
A302153 


16.0 


17.6 


Colon mets to 
lung (OD04451- 


2.0 


0.8 


Normal Breast 


16.7 


13.2 
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liner X/Tarcrin 

(OD04451-02) 


3.8 


4.3 


Breast Cancer 
OD04566) 


22.5 


ll. 2 


Normal Prostate 


1.8 


3.9 


3reast Cancer 
OD04590-01) 


9.2 


8.9 


Prostate Cancer 
(OD04410) 


14.3 


19.3 


Breast Cancer 
VIets 

:OD04590-03) 


26.4 


20.6 


Prostate Margin 
(OD04410) 


19.9 


16.7 


3reast Cancer 

Metastasis 

[OD04655-05) 


2.9 


4.6 


Prostate Cancer 
(OD04720-01) 


17.2 


17.4 


3reast Cancer 
064006 


5.3 


8.4 


riUoldlC ividigiii 

(OD04720-02) 


22.2 


29.1 


3reast Cancer 
1024 


8.5 


6.7 


Vl/vwrml T ntio 
LN OI Illdl -L/Ullg 

061010 


35.4 


43:2 


3reast Cancer 
9100266 


7.9 


8.7 


Lung Met to 
iviUM^ie i 
(ODC4286) 


14.2 


13.0 


Breast Margin 
9100265 


7.9 


5.6 


LV1USL-1C Ivldlglll 

(ODC4286) 


17.9 


12.8 


Breast Cancer 
A209073 


10.9 


13.7 


LfU.HK IVldllglldllL 

Cancer 


6.6 


7.5 


Breast Margin 
A2090734 


2.5 


4.1 


Lung Margin 


10.3 


10.2 


Normal Liver 


0.7 


0.7 


Lung Cancer 
fOD04404 > > 


2.6 


3.4 


Liver Cancer 
064003 


0.1 


0.2 


Lung Margin 
^0004404^ 


12.9 


12.2 


Liver Cancer 
1025 


0.3 


0.1 


Lung Cancer 
(DD04565) 


0.9 


2.0 


Liver Cancer 
1026 


0.2 


0.1 


Lung Margin 
(OD04565) 


4.0 


2.1 


Liver Cancer 
6004-T 


0.1 


0.1 


T una f^ancpr 

(OD04237-01) 


2.7 


3.7 


Liver Tissue 
6004-N 


0.2 


0.3 


T una Mfircnn 

(OD04237-02) 


17.6 


16.8 


Liver Cancer 
6005-T 


0.5 


0.2 


Ocular Mel Met 
to Liver 
(ODO4310) 


0.1 


0.3 


Liver Tissue 

OUUj-LN 


0.1 


0.0 


Liver Margin 
(ODO4310) 


0.2 


0.0 


Normal 
Bladder 


10.1 


17.1 


Melanoma Mets 
to Lung 
(OD04321) 


7.8 


7.2 


Bladder 
Cancer 1023 


1.8 


1.3 
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Lung Margin 
(OD04321) 


31.0 


23.5 

j 


Bladder 

Cancer 

4302173 


3.9 


5.4 


Normal Kidney 


41.8 


58.2 


Bladder 
Cancer 

(OD04718-01) 


4.4 


2.2 


Kidney Ca, 
Nuclear grade 2 
(OD04338) 


3.4 


7.9 


Bladder 
Normal 
Adjacent 
(OD047 18-03) 


97.9 


88.3 


Kidney Margin 
(OD04338) 


22.4 


14.3 


Normal Ovary 


7.2 


4.0 


Kidney Ca 
Nuclear grade 1/2 
(0004339) 


0.7 


3.5 


Ovarian 
Cancer 064008 


14.0 


14.8 


Kidney Margin 
(OD04339) 


17.3 


15.3 


Ovarian 
Cancer 

(OD04768-07) 


0.1 


0.4 


Kidney Ca, Clear 
cell tvne 
(OD04340) 


1.3 


4.0 


Ovary Margin 
(OD04768-08) 


6.4 


7.6 


Kidney Margin 
(OD04340) 


35.4 


40.1 


Normal 
Stomach 


40.6 


46.3 


Kidney Ca, 
Mud ear tzrade 3 
(OD04348) 


0.6 


0.2 


Gastric Cancer 
9060358 


10.8 


9.0 


Kidney Margin 
(OD04348) 


10.0 


11.2 


Stomach 

Margin 

9060359 


9.8 


11.3 


Kidney Cancer 
(OD04622-01) 


2.0 


0.9 


Gastric Cancer 
9060395 


26.6 


Jo. 1 


Kidney Margin 
(OD04622-03) 


2.4 


3.1 


Stomach 

Margin 

9060394 


14.2 


14.7 


Kidney Cancer 
(OD04450-01) 


U.U 


1 1 

Z. 1 


Gastric Cancer 
9060397 


7 5 


7.9 


Kidney Margin 
(OD04450-03) 


19.8 


13.0 


Stomach 

Margin 

9060396 


5.1 


3.8 


Kidney Cancer 
8120607 


1 2.0 


1.5 


Gastric Cancer 
064005 


21.0 


22.4 



Table KF . Panel 4D 





Rel. Exp.(%) 




Rel. Exp.(%) 


Tissue Name 


Ag2880, Run 


Tissue Name 


Ag2880, Run 




159996551 




159996551 
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Secondary Thl act 


0.2 I 


iUVEC IL-lbeta 


16.0 


Secondary Th2 act 


0.0 


TUVEC IFN gamma 


17.8 


Secondary Trl act 


0.0 


-1UVEC TNF alpha + IFN 
*amma 


13.9 


Secondary Thl rest 


0.0 


ttUVEC TNF alpha + IL4 


15.8 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


5.3 


Secondary Trl rest 


0.0 

j 


Lung Microvascular EC 
none 


6.6 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


12.1 


Primary Th2 act 


0.6 


Microvascular Dermal EC 
none 


4.6 


Primary Trl act 


1.2 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 

L_ 


1.3 


Primary Thl rest 


0.6 


Bronchial epithelium 
TNFalpha + IL1 beta 


2.7 


Primary Th2 rest 


0.4 


Small airway epithelium 
none 


0.7 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


l .6 


lymphocyte act 


21.5 


Coronery artery SMC rest 


53.2 


CD4 

Lymphocyte act 


0.7 


Coronery artery SMC 
TNFalpha + IL-lbeta 


27.5 


CDR Ivmnhocvte act 


0,2 


Astrocytes rest 


5.7 


Secondary CD8 

vrrmVinpvtP rpst 
y in j_/iivj^/_y iv i vji 


0.5 


Astrocytes TNFalpha + IL- 
lbeta 


5.8 


Secondary CD8 

vmtVhnovtp act 

_y llljJll\J^ Jr L\»< CIV L 


0.0 


KU-8 12 (Basophil) rest 


0.7 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.5 


2ry Thl/Th2/Trl_anti- 
CD95 CHI 1 


0.0 


CCD1 106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


0.0 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


U.U 


LAK cells IL-2 


0.3 


Liver cirrhosis 


1.3 


LAK cells IL-2+IL-12 


0.2 


Lupus kidney 


3.5 


LAK cells IL-2+IFN 
gamma 


0.2 


NC1-H292 none 


Z.H- 


LAK cells IL-2+ IL-18 


0.2 


NCI-H292 IL-4 


7.5 


LAK cells 
PMA/ionomycin 


! 0.0 


NCI-H292 IL-9 


9.3 


NK Cells IL-2 rest 


0.0 


NCI-H292IL-13 


3.5 


Two Way MLR 3 day 


0.7 


NCI-H292 IFN gamma 


2.4 


Two Way MLR 5 day 


0.4 


HPAEC none 


16.5 


Two Way MLR 7 day 


0.1 


HPAEC TNF alpha + IL-1 


17.4 
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3eta 




PBMC rest 


0.0 


Lung fibroblast none 


7.3 


PBMC PWM 


0.1 


Lung fibroblast TNF alpha 
+ IL-1 beta 


3.2 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 


14.6 


Ramos (B cell) none 


7.0 


Lung fibroblast IL-9 


15.3 


Ramos (B cell) 
ionomycin 


100.0 


Lung fibroblast IL-1 3 


8.4 


B lymphocytes PWM 


0.4 


Lung fibroblast IFN 
gamma 


15.2 


B lymphocytes CD40L 
and IL-4 


0.8 


Dermal fibroblast 
CCD 1070 rest 


89.5 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD 1070 TNF alpha 


05.3 


EOL-1 dbcAMP 
PMA/ionomycin 


0.2 


Dermal fibroblast 
CCD 1070 IL-1 beta 


51.4 


Dendritic cells none 


0.0 


Dermal fibroblast IFN 
gamma 




Dendritic cells LPS 


0.1 


Dermal fibroblast IL-4 


35.6 


Dendritic cells anti- 
CD40 


0.6 


1BD Colitis I 




Monocytes rest 


1.7 


IBD Crohn's 


6.1 


Monocytes LPS 


0.0 


Colon 


42.0 


Macrophages rest 


0.0 


Lung 


16.5 


Macrophages LPS 


0.0 


Thymus 


44.4 


HUVEC none 


33.7 


Kidney 


19.2 


HUVEC starved 


70.7 







Table KG . Panel CNS_1 



Tissue Name 


Rel. Exp.(%) 
Ag2847, Run 
171669934 


Rel. Exp.(%) 
Ag2880, Run 
171688447 


Tissue Name 


Rel. Exp.(%) 
Ag2847, Run 
171669934 


Rel. Exp.(%) 
Ag2880, Run 
171688447 


BA4 Control 


31.2 


13.0 


BA17PSP 


34.2 


8.7 


BA4 Control2 


61.6 


58.6 


BA17PSP2 


9.6 


2.6 


BA4 

Alzheimer's2 


6.1 


0.7 


Sub Nigra 
Control 


12.2 


5.3 


BA4 

Parkinson's 


36.6 


15.9 


Sub Nigra 
Control2 


19.6 


19.6 


BA4 

Parkinson's2 


68.8 


60.3 


Sub Nigra 
Alzheimer's2 


5.9 


1.2 


BA4 

Huntington's 


31.6 


30.1 


Sub Nigra 
Parkinson's2 


24.0 


17.7 


BA4 

Huntington's2 


4.6 


0.0 


Sub Nigra 
Huntington's 


31.9 


14.6 


BA4 PSP 


7.7 


11 


Sub Nigra 
Huntington's2 


11.2 


7.3 



BA4 PSP2 


27.7 


9.7 ! 


Sub Nigra PSP2 


6.0 


2.5 


BA4 

Depression 


14.5 


< 

6.3 


3ub Nigra 
Depression 


2.5 


3.2 


BA4 

Depression2 


8.3 


0.0 


Sub Nigra 
Depression2 


3.7 


1.2 


BA7 Control 


53.2 


23.3 


Glob Palladus 
Control 


5.1 


2.6 


BA7 Control2 


33.7 


25.3 


Glob Palladus 
Control2 


6.1 


2.5 


BA7 

Alzheimer's2 


11.6 


2.3 


Glob Palladus 
Alzheimer's 


4.5 


2.1 


BA7 

Parkinson's 


16.6 


5.3 


Glob Palladus 
Alzheimer's2 


1.7 


1.1 


BA7 

Parkinson's2 


51.4 


45.1 


Glob Palladus 
Parkinson's 


36.6 


25.5 


BA7 

Huntington's 


42.3 


22.8 


Glob Palladus 
5 arkinson's2 


5.3 


1.2 


BA7 

Huntington's2 


50.7 


14.0 


Glob Palladus 
PSP 


1.7 


0.6 


BA7 PSP 


43.8 


21.8 


Glob Palladus 
PSP2 


3.9 


0.0 


BA7 PSP2 


36.3 


19.5 


Glob Palladus 
Depression 

. XT, 


2.0 


0.4 


BA7 

Depression 


12.7 


1.2 


Temp Pole 
Control 


17.1 


9.3 


BA9 Control 


25.0 


9.7 


Temp Pole 
Control2 


69.7 


57.8 


BA9 Control2 


100.0 


100.0 


Temp Pole 
Alzheimer's 


7.9 


0.3 


BA9 

Alzheimer's 


8.1 


1.1 


Temp Pole 
Alzheimer's2 


5.3 


1.3 


BA9 

Alzheimer's2 


18.3 


3.5 


Temp Pole 
Parkinson's 


30.6 


13.6 


BA9 

Parkinson's 


37.1 


13.5 


Temp Pole 
Parkinson's2 


29.3 


11.3 


BA9 

Parkinson's2 


63.3 


55.1 


Temp Pole 
Huntington's 


43.2 


18.3 


BA9 

Huntington's 


55.1 


32.3 


Temp Pole PSP 


7.0 


0.5 


BA9 

Huntington's2 


1Z.Z 


Kj.y 


Temp Pole 
PSP2 


8 6 


0.5 


BA9 PSP 


15.2 


4.3 


Temp Pole 
Depression2 


4.5 


0.7 


BA9 PSP2 


7.2 


2.5 


Cing Gyr 
Control 


73.2 


40.6 


BA9 


3.5 


3.1 


Cingjjyr 


38.2 


17.4 
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in mmm&BH- . iiiis-o. 









Control2 






BA9 


7.9 


1.6 


Cing Gyr 
Alzheimer's 


25.5 


8.8 


BA17 Control 


59.0 


19.6 


Cing Gyr 
Alzheimer's2 


9.5 


1.4 


BA17 

Pontrnl? 


67.8 


39.5 


Cing Gyr 
Parkinson's 


24.3 


9.3 


BA17 

A 1 tVi f*\ m pi*' 


16.8 


1.8 


Cing Gyr 
Parkinson's2 


34.4 


32.8 


BA17 


37.4 


9.1 


Cing Gyr 
Huntington's 


63.7 


38.4 


BA17 

. tXlKllloLIIl oZ. 


56.6 


36.6 


Cing Gyr 
Huntington's2 


12.5 


4.6 


BA17 

Huntington's 


37.1 


16.3 


Cing Gyr PSP 


15.5 


7.5 


BA17 

Huntington's2 


15.9 


5.1 


Cing Gyr PSP2 


5.8 


0.0 


BA17 
Depression 


6.1 


0.0 


Cing Gyr 
Depression 


2.9 


0.0 


BA17 

Depression2 


28.1 


7.1 


Cing Gyr 
Depression2 


9.2 


1.8 



the expression levels of the CG55920-01 gene and Alzheimer's disease is evident in panel 
CNS_neurodegeneration_vl .0. See Panel 1 .3D for discussion of utility of this gene in the central 
nervous system. 

Panel 1.3D Summary: Ag2847/2880 Two experiments with two different probe and 
primer sets show highest expression of the CG55920-01 gene, a kilon homolog, in the brain. This 
expression profile is consistant with published reports of kilon expression. The sequence of kilon 
shows a high degree of homology to that of the chicken protein neurotractin, a molecule involved 
in neurite outgrowth capable of interacting with LAMP. 

Because this class of molecule is thought to play a role in the guidance of growing axons, 
and kilon is expressed specifically in neurons, it has been suggested that they confer the ability to 
rearrange dendritic connectivity on magnocellular neurons. Degeneration of dendritic orphology 
and connectivity is a pathological characteristic of neurodegenerative diseases, such as 
Alzheimer's disease. Recombinant neurotractin promotes neurite outgrowth of telencephalic 
neurons and interacts with the IgSF members CEPU-1. Therefore, this gene product may be used 
as a protein therapeutic to counter neurodegeneration in a range of neurodegenerative diseases. 
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In addition to the brain preferential expression on this panel, expression is relatively absent 
in brain cancer derived cell lines. Thus, the expression of this gene could be used to distinguish 
brain-derived tissue from other tissues in the panel. Moreover, therapeutic modulation of this 
gene, through the use of small molecule drugs, antibodies or protein therapeutics might be of use 
in the treatment of brain cancer. 

This gene is also moderately expressed in a variety of metabolic tissues including 
pancreas, adrenal, thyroid, pituitary, adult and fetal heart, and adipose. Thus, this gene may be an 
antibody target for the treatment of disease in these tissues, including Types 1 and 2 diabetes, and 
obesity. 

Panel 2D Summary: Ag2847/2880 Two experiments with different probe and primer 
sets produce results that are in very good agreement, with highest expression of the CG55920-01 
gene in a sample derived from normal colon tissue (CTs=27-29). In addition, there is substantial 
expression of this gene in samples derived from normal colon tissue when compared to their 
adjacent malignant counterparts. The trend toward differential expression in normal tissues over 
their malignant counterparts is also seen in kidney samples and bladder samples. Thus, the 
expression of this gene could be used to distinguish normal colon, bladder or kidney from their 
malignant counterparts. Moreover, therapeutic modulation of this gene, through the use of small 
molecule drugs, antibodies or protein therapeutics might be of use in the treatment of colon, 
bladder or kidney cancer. 

Panel 4D Summary: Ag2880 The CG55920-01 transcript is expressed in endothelial 
cells, fibroblasts, activated Ramos B cells and activated CD45RA (naive) T cells but not in 
primary B cells. This transcript encodes a putative adhesion molecule that has been hypothesized 
to be involved in the establishment and remodeling of neural circuits. The role of this protein in 
the immune system has not been examined, however, based on its CNS function it may be 
involved in cell-cell binding that leads to leukocyte interactions with endothelium resulting in 
leukocyte extravasastion. Alternatively, the protein encoded for by this transcript may be 
important in other cellular interactions. Therapeutics designed with the protein encoded for by this 
transcript could be important in the treatment of inflammation resulting from asthma, chronic 
obstructive pulmonary disease, inflammatory bowel disease, arthritis, and psoriasis. Please note 
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that data from a second experiment using the probe and primer set Ag2847 is not included 
because the amp plot suggests that there were experimental difficulties with this run. 

Panel CNS_1 Summary: Ag2847/2880 Two experiments with different probe and 
primer sets produce results that are in very good agreement, confirming expression of the 
CG55920-01 gene in the brain. See Panel 1 .3D for discussion of utility of this gene in the central 
nervous system. 

L. CG55988-01: ORGANIC CATION TRANSPORTER (NOV13a) 

Expression of gene CG55988-01 was assessed using the primer-probe set Ag2861, 
described in Table LA. Results of the RTQ-PCR runs are shown in Tables LB, LC and LD. 



Table LA . Probe Name Ag2861 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -tctcttgcagattccagagagt-3 1 


193 


311 


Probe 


TET-5 1 -tgtgccttccagaacatctcttgtgg-3 1 -TAMRA 


228 


312 


Reverse 


5 ' -tgaacacagaagccaagtagtg-3 1 


258 


313 



Table LB . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Ag2861, Run 
161974432 


Rel. Exp.(%) 
Ag2861, Run 
165721638 


Tissue Name 


Rel. Exp.(%) 
Ag2861, Run 
161974432 


Rel. Exp.(%) 
Ag2861, Run 
165721638 


Liver 

adenocarcinoma 


0.0 


0.0 


Kidney (fetal) 


4.1 


2.2 


Pancreas 


0.0 


o.o ! 


Renal ca. 786- 
0 


0.0 


0.0 


Pancreatic ca. 
CAPAN 2 


0.0 


0.0 


Renal ca. A498 


0.0 | 


0.0 


Adrenal gland 


0.0 


0.0 


Renal ca. RXF 
393 


! 0.0 


0.0 


Thyroid 


0.0 


0.0 


Renal ca. 
ACHN 


0.0 


0.0 


Salivary gland 


0.0 


0.0 


Renal ca. UO- 
31 


0.0 


0.0 


Pituitary gland 


j 0.0 


0.0 


Renal ca. TK- 
10 


0.0 


0.0 


Brain (fetal) 


0.0 


1.5 


Liver 


0.0 


0.0 


Brain (whole) 


0.0 


0.0 


Liver (fetal) 


32.3 


35.8 


Brain (amygdala) 


0.0 


0.0 


Liver ca. 

(hepatoblast) 

HepG2 


I 1.5 


1.6 
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Brain (cerebellum) 


0.0 


0.0 


Lung 


0.0 


0.0 


Brain 

(hippocampus) 


0.0 


1.5 


^ung (fetal) 


0.0 


0.0 


Brain (substantia 
nigra) 


0.0 


0.0 


^ung ca. (small 
cell) LX-1 


0.0 


0.0 


Brain (thalamus) 


0.0 


0.0 


^ung ca. (small 
cell) NCI-H69 


0.0 


0.0 


Cerebral Cortex 


0.5 


0.0 


Lung ca. (s.cell 
var.) SHP-77 


0.0 


0.0 


Spinal cord 


0.0 


0.0 


^ung ca. (large 
cell)NCI-H460 


0.0 


A A 

0.0 


glio/astro U87-MG 


0.0 


0.0 


Lung ca. (non- 
sm. cell) A549 


0.0 


A A 

0.0 


glio/astroU-118- 
MG 


0.0 


0.0 


^ung ca. (non- 
s.cell) NCI- I 
H23 


0.0 


1.9 


astrocytoma 
SW1783 


0.0 


0.0 


^ung ca. (non- 
s.cell) HOP-62 


0.0 


0.0 


neuro*; met SK-N- 
AS 


0.0 


0.0 


Lung ca. (non- 
s.cl) NCI-H522 


0.0 


0.0 


astrocytoma SF- 
539 


0.0 


0.0 


Lung ca. 
(squam.) SW 
900 


0.0 


0.0 


astrocytoma SNB- 
75 


0.0 


. 0.0 


Lung ca. 
(squam.) NCI- 
H596 


1.7 


2.0 


glioma SNB-19 


0.0 


0.0 


Mammary 
gland 


12.8 


1.6 


glioma U251 


1.1 


0.0 


Breast ca.* 
(pl.ef) MCF-7 


0.0 


1 A A 

0.0 


glioma SF-295 


0.0 


0.0 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


0.0 


0.0 


Heart (fetal) 


6.9 


A A 

0.0 


Breast ca.* 
(pl.ef) T47D 


A A 


U.U 


Heart 


A A 

0.0 


a a 

u.u 


Breast ca. BT- 
549 


U.U 


I .U 


Skeletal muscle 
(fetal) 


11/1 

11.4 


A A 

u.u 


Breast ca. 
MDA-N 


U.U 


U.U 


Skeletal muscle 


0.0 


i o.o 


Ovary 


2.0 


0.0 


Bone marrow 


100.0 


100.0 


Ovarian ca. 
OVCAR-3 


0.0 


0.0 


Thymus 


6.3 


0.7 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


0.0 


0.0 


Ovarian ca. 
OVCAR-5 


0.0 


0.0 
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Lymph node 


1.4 


0.0 


Ovarian ca. 
OVCAR-8 


A A 

0.0 


0.0 


Colorectal 


0.0 


1.4 


Ovarian ca. 
IGROV-1 


O.U 


V.K) 


Stomach 


0.0 


0.0 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.0 


3.2 


Small intestine 


0.0 


0.0 


Uterus 


6.7 


7.9 


Colon ca. SW480 


0.0 


0.0 


5 lacenta 


0.9 


1.5 


Colon ca.* 

SW620(SW480 

met) 


0.0 


0.0 


Prostate 


0.0 


0.0 


Colon ca. HT29 


0.0 


1.4 ' 


Prostate ca.* 
(bone met)PC- 
3 


0.0 


0.0 


Colon ca. HCT- 
116 


0.0 


0.0 


Testis 


33.4 


iZ.J 


Colon ca. CaCo-2 


0.0 


0.0 


Melanoma 
Hs688(A).T 


A A 

0.0 


A A 
0.0 


Colon ca. 
tissue(OD03866) 


2.8 


0.0 


Melanoma* 
(met) 

Hs688(B).T 


0.0 


0.0 


Colon ca. HCC- 
2998 


0.0 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


Gastric ca.* (liver 
met) NCI-N87 


0.0 


0.0 


Melanoma 
M14 


0.0 


U.J 


Bladder 


4.0 


0.0 


Melanoma 
LOX IMVI 


0.0 


0.0 


Trachea 


11.2 


0.0 


Melanoma* 
(met) SK- 
MEL-5 


0.0 


0.0 


Kidney 


0.0 


0.0 


Adipose 


1.5 


0.4 



Table LC . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Ag2861, Run 
161974611 


Tissue Name 


Rel. Exp.(%) 
Ag2861, Run 
161974611 


Normal Colon 


0.6 


Kidney Margin 
8120608 


0.0 


CC Well to Mod Diff 
(OD03866) 


0.5 


Kidney Cancer 
8120613 


0.0 


CC Margin (OD03866) 


0.3 


Kidney Margin 
8120614 


0.0 


CC Gr.2 rectosigmoid 
(OD03868) 


0.0 


Kidney Cancer 
9010320 


0.6 


CC Margin (ODQ3868) 


0.0 


Kidney Margin 


0.3 
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9010321 




CC Mod Diff (ODO3920) 


0.1 


Normal Uterus 


1.0 


CC Margin (ODO3920) 


0.0 


Uterus Cancer 064011 


0.2 


CC Gr.2 ascend colon 
(OD03921) 


0.2 


Normal Thyroid 


0.0 


CC Margin (OD03921) 


0.3 


Thyroid Cancer 
064010 


0.2 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.1 


Thyroid Cancer 
A302152 


0.0 


Liver Margin (ODO4309) 


0.3 


Thyroid Margin 
A302153 


0.0 


Colon mets to lung 
(OD04451-01) 


0.0 


formal Breast 


0.0 


Lung Margin (OD0445 1 - 
02) 


0.1 


3reast Cancer 
(OD04566) 


0.0 


Normal Prostate 6546-1 


0.0 


Breast Cancer 
(OD04590-01) 


0.0 


Prostate Cancer 
(OD04410) 


0.7 


Breast Cancer Mets 
(OD04590-03) 


0.1 


Prostate Margin 
(OD04410) 


0.0 


Breast Cancer 
Metastasis (OD04655- 
05) 


0.4 


Prostate Cancer 
(OD04720-01) 

\ / 


0.2 


Breast Cancer 064006 


0.0 


Prostate Margin 
(OD04720-02) 


0.0 


Breast Cancer 1024 


0.9 


Normal Lung 061010 


0.6 


Breast Cancer 
9100266 


0.0 


Lung Met to Muscle 
(OD04286) 


0.6 


Breast Margin 
9100265 


0.7 


Muscle Margin 
(OD04286) 


O.J 


Breast Cancer 
A209073 


n a 
0.4 


Lung Malignant Cancer 
(OD03126) 


u.z 


Breast Margin 
A2090734 


0 7 


Lung Margin (OD03 1 26) 


0.5 


Normal Liver 


0.0 


Lung Cancer (OD04404) 


0.4 


Liver Cancer 064003 


0.0 


Lung Margin (OD04404) 


1.3 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


0.2 


Liver Cancer 1 026 


0.0 


Lung Margin (OD04565) 


0.8 


Liver Cancer 6004-T 


0.3 


Lung Cancer (OD04237- 
01) 


0.2 


Liver Tissue 6004-N 


0.1 


Lung Margin (OD04237- 
02) 


0.7 


Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Liver Tissue 6005-N 


0.0 
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Liver Margin (ODO4310) 


0.0 


vformal Bladder 


0.0 


Melanoma Mets to Lung 
(OD04321) 


0.7 


Bladder Cancer 1023 


0.2 


Lung Margin (OD04321) 


3.7 


Bladder Cancer 
A302173 


1 . / 


Normal Kidney 


0.5 


Bladder Cancer 
tOD04718-01) 


U.o 


Kidney Ca, Nuclear grade 
2 (OD04338) 


1.1 


Bladder Normal 
Adjacent (OD047 18- 
03) 


0.0 


Kidney Margin 
(OD04338) 


0.9 


Normal Ovary 


0.0 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


0.0 


Ovarian Cancer 
064008 


0.2 


Kidney Margin 
(0004339) 


0.0 


Ovarian Cancer 
(OD04768-07) 


100.0 


Kidney Ca, Clear cell type 
(0004340) 


0.1 


Ovary Margin 
(OD04768-08) 


0.0 


Kidney Margin 
COD04340) 


0.0 


Normal Stomach 


0.0 


Kidney Ca, Nuclear grade 
3 (OD04348) 


0.7 


Gastric Cancer 
9060358 


0.1 


Kidney Margin 
(DD04348) 


0.0 


Stomach Margin 
9060359 


0.5 


Kidney Cancer 
(OD04622-01) 


1.1 


Gastric Cancer 
9060395 


0.0 


Kidney Margin 
(OD04622-03) 


0.0 


Stomach Margin 
9060394 


0.6 


Kidney Cancer 
(OD04450-01) 


0.0 


Gastric Cancer 
9060397 


0.7 


Kidney Margin 
(OD04450-03) 


0.0 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.3 


Gastric Cancer 
064005 


0.2 



Table LP . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2861, Run 
159616582 


Tissue Name 


Rel. Exp.(%) 
Ag2861, Run 
159616582 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 


1.4 
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i 


lone 




Primary Thl act 


0.0 


Lung Microvascular EC 
rNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 

1 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + IL1 beta 


0.0 


Primary Th2 rest 


1.7 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.0 - 


V^J-Vt JXVrV VvJL/T 1 

lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


f^V^R 1vmr*hnpvtf* apt 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 

yilipHUL/j' LC I vol 


0.6 


Astrocytes TNFalpha + IL- 
lbeta 


0.0 


Secondary CD8 

\/mr\Vir^r i \7tf : » not 

y lHyJlL\J\^y IV CIV L 


0.0 


KU-812 (Basophil) rest 


54.3 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


71.2 


2ry Thl/Th2/Trl_anti- 
CD95 CH11 


0.0 


CCD 1106 (Keratinocytes) 
none 


2.6 


LAK cells rest 


12.8 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


0.0 


Liver cirrhosis 


4.5 


LAK cells IL-2+IL-12 


1.1 


Lupus kidney 


0.0 


LAK cells IL-2+IFN 
gamma 


1.0 


NCI-H292 none 


0.0 


LAK cells IL-2+ IL-18 


0.8 


NCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292 IL-9 


0.0 


NK Cells IL-2 rest 


0.0 


NCI-H292 IL-13 


1.4 


Two Way MLR 3 day 


11.0 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.6 


HPAEC none 


0.0 


Two Way MLR 7 day 


0.0 


HPAEC TNF alpha + IL-1 
beta 


0.0 


PBMC rest 


3.8 


Lung fibroblast none 


0.0 


PBMC PWM 


0.0 


Lung fibroblast TNF alpha 
+ IL-1 beta 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 


2.5 


Ramos (B cell) none 


! 0.0 


Lung fibroblast IL-9 


0.0 


Ramos (B cell) 


0.0 


Lung fibroblast IL-13 


3.0 
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B lymphocytes PWM 


0.0 


Lung fibroblast IFN 
gamma 


0.0 


B lymphocytes CD40L 
and IL-4 


1.3 


Dermal fibroblast 
CCD1070 rest 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD 1070 TNF alpha 


u.u 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast 
CCD 1070 IL-1 beta 


u.u 


Dendritic cells none 


25.3 


Dermal fibroblast IFN 
gamma 


n n 
u.u 


Dendritic cells LPS 


100.0 


Dermal fibroblast IL-4 


0.0 


Dendritic cells anti- 
CD40 


69.7 


lrSJJ COlltlS z 


0 0 


Monocytes rest 


36.1 


IBD Crohn's 


0.0 


Monocytes LPS 


7.4 


Colon 


0.0 


Macrophages rest 


94.0 


Lung 


2.1 : 


Macrophages LPS 


31.9 


Thymus 


0.0 


HUVECnone 


0.0 


Kidney 


34.4 


HUVEC starved 


0.0 







Panel 1.3D Summary: Ag2861 The expression of the CG55988-01 gene is highest in 



bone marrow (CTs=31-32) in two experiments with the same probe and primer. In addition, there 
was substantial expression in samples derived from testis and fetal liver. This expression profile is 
consistant with published data (See references below). Thus, the expression of this gene could be 
used to distinguish these tissues from other tissues in the panel. Furthermore, the higher levels of 
expression in fetal liver when compared to adult liver suggest that this gene product may be 
involved in the development and homeostasis of the liver. Thus, therapeutic modulation of the 
expression or function of the protein encoded by this gene may be effective in the treatment of 
diseases that affect the liver or the function of this gene product in the liver. 

Panel 4D Summary: Ag2861 The CG55988-01 transcript is expressed in KU-812 cells, 
macrophages and dendritic cells (CTs=31-33). The transcript is more highly expressed in resting 
macrophages and monocytes than in treated cells of these types, but is induced in anti-CD40 or 
LPS treated dendritic cells. The protein encoded by this transcript may be important in monocytic 
differentiation and in dendritic cell differentiation and activation. Therefore, regulating the 
expression of this transcript or the function of the protein it encodes could alter the types and 
levels of monocytic cells regulated by cytokine and chemokine production and T cell activation. 
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Therapeutics designed with the protein encoded by this transcript could therefore be important for 
the treament of asthma, emhysema, inflammatory bowel disease, arthritis and psoriasis. 

M. CG56001-01: 3-HYDROXYBUTYRATE DEHYDROGENASE (NOV14a) 

Expression of gene CG56001-01 was assessed using the primer-probe set Ag2868, 
described in Table MA. Results of the RTQ-PCR runs are shown in Tables MB, MC, MD, ME 
and MF. 



Table MA . Probe Name Ag2868 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -ctactactggtggctgcgaat-3 ' 


1025 


314 


Probe 


TET-5 ' -cagatcatgacccacttgcctggag-3 ' -TAMRA 


1047 


315 


Reverse 


5 • -actcttcagcggatgtagatca-3 1 


1084 


316 



Table MB . CNS neurodegeneration vl.O 



Tissue Name 


Rel. Exp.(%) 
Ag2868, Run 
206485413 


Rel. Exp.(%) 
Ag2868, Run 
224079571 


Tissue Name 


Rel. Exp.(%) 
Ag2868, Run 
206485413 


Rel. Exp.(%) 
Ag2868, Run 
224079571 


f\LJ i nippu 


1 0 7 


11.1 


Control 
(Path) 3 
Temporal 
Ctx 


8.2 


9.7 


AD 2 Hippo 


32.1 


39.2 


Control 
(Path) 4 
Temporal 
Ctx 


50.7 


56.3 


AD 3 Hippo 


8.7 


4.0 


AD 1 

Occipital Ctx 


16.0 


20.6 


AD 4 Hippo 


12.3 


9.6 


AD 2 

Occipital Ctx 
(Missing) 


0.0 


0.0 


AD 5 Hippo 


99.3 


74.2 


AD 3 

Occipital Ctx 


6.3 


8.4 


AD 6 Hippo 


34.4 


35.8 


AD 4 

Occipital Ctx 


24.8 


22.7 


Control 2 
Hippo 


27.9 


29.3 


AD 5 

Occipital Ctx 


48.3 


19.3 ; 


Control 4 
Hippo 


15.4 


13.1 


AD 6 

Occipital Ctx 


18.2 


43.5 


Control 
(Path) 3 
Hippo 


8.7 


12.9 


Control 1 
Occipital Ctx 


6.6 


5.5 


AD 1 
Temporal 


12.4 


9.7 


Control 2 
Occipital Ctx 


67.4 


60.7 
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Ctx 












AD 2 

Temporal 

Ctx 


34.9 


40.6 J 


Control 3 
Occipital Ctx 


26.2 


28.9 


AD 3 

Temporal 

Ctx 


6.3 


5.0 


Control 4 
Dccipital Ctx 


7.6 


5.5 


AD 4 

Temporal 

Ctx 


13.4 


i 

28.9 


Control 
^Path) 1 
Occipital Ctx 


92.0 


68.8 


AD 5 Inf 
Temporal 
Ctx 


100.0 


100.0 


Control 
(Path) 2 
Occipital Ctx 


18.9 


15.6 


AD 5 Sup 
Temporal 
Ctx 


57.0 


46.3 


Control 
(Path) 3 
Occipital Ctx 


3.8 


2.7 


AD 6 Inf 
Temporal 
Ctx 


32.3 


33.4 


Control 
(Path) 4 
Occipital Ctx 


35.1 


30.6 


AD 6 Sup 
Temporal 
Ctx 


45.4 


39.0 


Control 1 
Parietal Ctx 


15.5 


10.1 


Control 1 
Temporal 
Ctx 


10.0 


12.6 


Control 2 
Parietal Ctx 


47.0 


36.3 


Control 2 
Temporal 
Ctx 


53.6 


43.2 


Control 3 
Parietal Ctx 


17.3 


29.5 


Control 3 
Temporal 
Ctx 


28.1 


20.7 


Control 
(Path) 1 
Parietal Ctx 


94.6 


77.9 


Control 3 
Temporal 
Ctx 


16.8 


15.6 


Control 
(Path) 2 
Parietal Ctx 


35.4 


41.2 


Control 
(Path) 1 
Temporal 

Ctx 


1 J.Z 


yjj .J 


Control 
(PatrA 3 

11 ClLl l J ~J 

Parietal Ctx 


4.3 


6.2 


Control 
(Path) 2 
Temporal 
Ctx 


57.8 


43.2 


Control 
(Path) 4 
Parietal Ctx 


68.8 


59.5 



Table MC . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) Ag2868, 
Run 162011291 


Tissue Name 


Rel. Exp.(%) Ag2868, 
Run 162011291 
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Liver adenocarcinoma 


0.5 


Cidney (fetal) 


9.1 


Pancreas 


1.1 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 
2 


1 .o 


Renal ca A498 


1.1 


Adrenal gland 


1.0 


Renal ca. RXF 393 


2.8 


Thyroid j 


9.9 


Renal ca. ACHN 


1.5' 


Salivary gland 


7.0 


Renal ca.UO-31 


2.7 


Pituitary gland 


3.0 


Renal ca. TK-10 


3.4 


Brain (fetal) 


3.3 


Liver 


36.9 


Brain (whole) 


23.5 


Liver (fetal) 


24.7 


Brain (amygdala) 


13.7 


Aver ca. 

(hepatoblast) HepG2 


5.0 


Brain (cerebellum) 


28.3 


Lung 


1.4 


Brain (hippocampus) 


31.6 


Lung (fetal) 


3.4 


Brain (substantia nigra) 


8.5 


Lung ca. (small cell) 
LX-1 


2.8 


Brain (thalamus) 


16.8 


Lung ca. (small cell) 
NCI-H69 


7.1 


Cerebral Cortex 


100.0 


Lung ca. (s.cell var.) 
SHP-77 


3.1 


Spinal cord 


10.2 


Lung ca. (large 
cell)NGI-H460 


0.3 


glio/astro U87-MG 


1.3 


Lung ca. (non-sm. 
cell) A549 


0.7 


glio/astro U-118-MG 


0.4 


Lung ca. (non-s.cell) 
NCI-H23 


0.6 


astrocytoma SW1783 


4.7 


Lung ca. (non-s.cell) 
HOP-62 


2.8 


neuro*; met SK-N-AS 


1 A 

1.0 


Lung ca. (non-s.cl) 
NCI-H522 


0 4 


astrocytoma SF-539 


6.5 


Lung ca. (squam.) 
SW 900 


U.V | 


astrocytoma SNB-75 


1.4 


Lung ca. (squam.) 
NCI-H596 


1 4 


glioma SNB-19 


11.5 


Mammary gland 


9.9 


1 * T C 1 

glioma U25 1 


C 1 

DA 


Breast ca.* (pl.ef) 
MCF-7 


13.3 


glioma hr-Zyj 


U.J 


Breast ca.* (pl.ef) 
MDA-MB-231 


3.2 


Heart f fetal ^ 


45.1 


Breast ca.* (pl.ef) 
T47D 


12.2 


Heart 


21.9 


Breast ca. BT-549 


1.6 


Skeletal muscle (fetal) 


27.9 


Breast ca. MDA-N 


3.9 


Skeletal muscle 


20.2 


Ovary 


10.4 


Bone marrow 


3.5 


Ovarian ca. OVCAR- 
3 


4.5 
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Thymus 


( 

30.1 


Ovarian ca. OVCAR- 
\ 


2 6 


Spleen 


3.0 


Ovarian ca. OVCAR- 
5 




Lymph node 




Ovarian ca. OVCAR- 
8 


5.3 


Colorectal 


52.5 


Ovarian ca. IGROV-1 


0.7 


Stomach 


6.7 


Ovarian ca.* (ascites) 
SK-OV-3 


1.0 


Small intestine 


17.1 


Uterus 


1.2 


Colon ca. SW480 


9.7 


Placenta 


0.2 


Colon ca.* 
SW620(SW480 met) 


3.5 


Prostate 


1 ^T.-J 


Colon ca. HT29 


13. 1 


Prostate ca.* (bone 
met)PC-3 


1 1 

'.1.1 


Colon ca. HCT-116 


3.5 


Testis 


2.3 


Colon ca. CaCo-2 


1/11 

14.1 


Melanoma 
Hs688(A).T 


0 1 

V. 1 


Colon ca. 
tissue(OD03866) 


17.8 


Melanoma* (met) 
Hs688(B).T 


u.o 


Colon ca.HCC-2998 


18.0 . 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) 
NCI-N87 


7 9 


Melanoma Ml 4 


2.3 


Bladder 


5.6 


Melanoma LOX 
IMVI 


0.2 


Trachea 


28.5 


Melanoma* (met) 
SK-MEL-5 


0.1 


Kidney 


29.9 


Adipose 


1.0 



Table MP . Panel 2D 



Tissue Name I 


Rel. Exp.(%) 
Ag2868, Run 
162011370 


Tissue Name 


Rel. Exp.(%) 
Ag2868, Run 
162011370 


Normal Colon 


43.8 


Kidney Margin 
8120608 


9.7 


CC Well to Mod Diff 
(OD03866) 


5.9 


Kidney Cancer 
8120613 


31.9 


CC Margin (OD03866) 


8.9 


Kidney Margin 
8120614 


13.8 


CC Gr.2 rectosigmoid 
(OD03868) 


19.1 


Kidney Cancer 
9010320 


4.9 


CC Margin (OD03868) 


1.4 


Kidney Margin 
9010321 


17.1 


CC Mod Diff (ODO3920) 


34.2 


Normal Uterus 


0.3 


CC Margin (ODO3920) 


15.7 


Uterus Cancer 064011 


3.4 


CC Gr.2 ascend colon 


38.4 


Normal Thyroid 


8.0 
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(OD03921) 








CC Margin (OD03921) 


16.0 


Thyroid Cancer 
064010 


7.5 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


28.7 


Thyroid Cancer 
A302152 


6.8 


Liver Margin (ODO4309) 


100.0 


Thyroid Margin 
A302153 


8.2 


Colon mets to lung 
(OD04451-01) 


6.7 


Normal Breast 


4.6 


Lung Margin (OD04451- 
02) 


0.8 


Breast Cancer 
(OD04566) 


12.1 


Normal Prostate 6546-1 


4.1 


3reast Cancer 
(OD04590-01) 


22.1 


Prostate Cancer 
(OD04410) 


20.3 


3reast Cancer Mets 
(OD04590-03) 


22.7 


Prostate Margin 
(OD04410) 


16.3 


Breast Cancer 
Metastasis (OD04655- 
05) 


23.8 


Prostate Cancer 
(OD04720-01) 


8.4 


Breast Cancer 064006 


4.8 


Prostate Margin 
(OD04720-02) 


11.2 


Breast Cancer 1024 


41.2 


Normal Lung 061010 


6.7 


Breast Cancer 
9100266 


16.0 


Lung Met to Muscle 
(OD04286) 


0.5 


Breast Margin 
9100265 


6.9 


Muscle Margin 
(OD04286) 


0.3 


Breast Cancer 
A209073 


r c 
J.J 


Lung Malignant Cancer 
(OD03126) 




Breast Margin 
A2090734 


7 ft 
/.o 


Lung Margin (OD03126) 


4.1 


Normal Liver 


55.5 


Lung Cancer (OD04404) 


20.9 


Liver Cancer 064003 


17.7 


Lung Margin (OD04404) 


1.4 


Liver Cancer 1025 


70.7 


Lung Cancer (OD04565) 


3.7 


Liver Cancer 1026 


20.3 


Lung Margin (OD04565) 


1.3 


Liver Cancer 6004-T 


90.1 


Lung Cancer (OD04237- 
01) 


14.2 


Liver 1 issue 6UU4-JN 


j.Z 


Lung Margin (OD04237- 
02) 


1.0 


Liver Cancer oUlo-l 


1 1 o 

1 /.Z 


Ocular Mel Met to Liver 
(ODO4310) 


6.8 


Liver Tissue 6005 -N 


32.5 


Liver Margin (OD043 1 0) 


58.6 


Normal Bladder 


5.4 


Melanoma Mets to Lung 
(OD04321) 


5.7 


Bladder Cancer 1023 


2.8 


Lung Margin (OD04321) 


2.9 


Bladder Cancer 


2.5 
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A302173 




Normal Kidney 


30.1 


Bladder Cancer 
fOD047 18-01) 


/.z 


Kidney Ca, Nuclear grade 
2 (OD04338) 


42.9 


31adder Normal 
Adjacent (OD047 18- 
03) 


1.4 


Kidney Margin 
(OD04338) 


17.6 


Normal Ovary 


1.5 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


7.3 


Ovarian Cancer 
064008 


9.6 


Kidney Margin 
(OD04339) 


14.7 


Ovarian Cancer 
(OD04768-07) 


1.4 


Kidney Ca, Clear cell type 
(OD04340) 


0.3 


Ovary Margin 
(OD04768-08) 


0.2 j 


Kidney Margin 
(OD04340) 


14.1 


Normal Stomach 


4.8 


Kidney Ca, Nuclear grade 
3 (OD04348) 


0.2 


Gastric Cancer 
9060358 


0.6 


Kidney Margin 
(OD04348) 


7.3 


Stomach Margin 
9060359 


5.0 


Kidney Cancer 
(OD04622-01) 


9.3 


Gastric Cancer 
9060395 


7.9 


Kidney Margin 
(OD04622-03) 


4.0 


Stomach Margin 
9060394 


6.8 


Kidney Cancer 
(GD04450-01) 


10.7 


Gastric Cancer 
9060397 


16.8 


Kidney Margin 
(OD04450-03) 


11.7 


Stomach Margin 
9060396 


3,4 


Kidney Cancer 8120607 


2.4 


Gastric Cancer 
064005 


8.0 



Table ME . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2868, Run 
159776784 


Tissue Name 


Rel. Exp.(%) 
Ag2868, Run 
159776784 


Secondary Thl act 


48.0 


HUVEC IL-lbeta 


0.1 


Secondary Th2 act 


40.9 


HUVEC IFN gamma 


2.7 


Secondary Trl act 


55.1 


HUVEC TNF alpha + IFN 
gamma 


0.3 


Secondary Thl rest 


3.1 


HUVEC TNF alpha + IL4 


1.1 


Secondary Th2 rest 


7.8 


HUVEC IL-11 


2.6 


Secondary Trl rest 


12.5 


Lung Microvascular EC 
none 


1.9 


Primary Thl act 


64.6 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


1.8 


Primary Th2 act 


52.9 


Microvascular Dermal EC 


1.0 
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none 




Primary Trl act 


88.3 


Vlicrosvasular Dermal EC 
TNFalpha + IL-lbeta 


1.4 


Primary Thl rest 


54.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


1.1 


Primary Th2 rest 


30.6 


Small airway epithelium 
none 


3.8 


Primary Trl rest 


100.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


14. Z 


CD45RA CD4 
lymphocyte act 


17.0 


Coronery artery SMC rest 




CD45RO CD4 
lymphocyte act 


33.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


U.U 


CD8 lymphocyte act 


30.8 


Astrocytes rest 


3.0 


Secondary CD8 
lymphocyte rest 


30.8 


Astrocytes TNFalpha + IL- 
lbeta 


1.7 


Secondary CD8 
lymphocyte act 


16.4 


KU-8 12 (Basophil) rest 


25.3 


CD4 lymphocyte none 


3.5 


KU-8 12 (Basophil) 
PMA/ionomycin 


Z>U.U 


2ryThl/Th2/Trl anti- 
CD95 CH11 


9.9 


CCD 1 106 (Keratinocytes) 
none 


12.7 


LAK cells rest 


10.2 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


U.J 


LAK cells IL-2 


24.5 


Liver cirrhosis 


3.8 


LAK cells IL-2+IL- 12 


30.4 


Lupus kidney 


2.0 


LAK cells IL-2+IFN 
gamma 


31.4 


fN^i-rizyz none 


11 A 


LAK cells IL-2+ IL-18 


33.0 


NCI-H292 IL-4 


36.1 


LAK cells 
PMA/ionomycin 


1 o 

1.0 




zll ft 


NK Cells IL-2 rest 


14.5 


NCI-H292 IL-13 


25.5 


Two Way MLR 3 day 


6.4 


NCI-H292 IFN gamma 


23.7 


Two Way MLR 5 day 


13.6 


HPAEC none 


1.0 


T'-.-^-v Tt/„., A Ji~\ O 1 r\ lit T 

1 wo Way MLK / day 


11./ 


HPAEC TNF alpha + IL-1 
beta 




PBMC rest 


2.0 


Lung fibroblast none 


1.5 


PBMC PWM 


43.8 


Lung fibroblast TNF alpha 
+ IL-1 beta 


0.3 


PBMC PHA-L 


22.7 


Lung fibroblast IL-4 


1.0 


Ramos (B cell) none 


! 23.7 


Lung fibroblast IL-9 


1.9 


Ramos (B cell) 
ionomycin 


62.9 


Lung fibroblast IL-13 


0.7 


B lymphocytes PWM 


76.8 


Lung fibroblast IFN 
gamma 


0.5 


B lymphocytes CD40L 


26.6 |Dermal fibroblast 


1.8 
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CCD 1070 rest 




EOL-1 dbcAMP 


27.2 


Dermal fibroblast 
CCD 1070 TNF alpha 


3 1 .0 


EOL-1 dbcAMP 
PMA/ionomycin 


12.3 


Dermal fibroblast 
CCD 1070 IL-1 beta 


Z.J 


Dendritic cells none 


O 1 

8.1 


Dermal fibroblast IFN 
gamma 


u.z 


Dendritic cells LPS 


3.1 


Dermal fibroblast IL-4 


2.6 


Dendritic cells anti- 
CD40 


< Q 

D.y 


itSLv COllllS Z 




Monocytes rest 


1.2 


IBD Crohn's 


3.0 


Monocytes LPS 


0.9 


Colon 


31.6 


Macrophages rest 


i 15.1 


Lung 


2.9 


Macrophages LPS 


1.4 


Thymus 


29.5 


HUVEC none 


1.7 


Kidney 


11.9 


HUVEC starved 


1.8 







Table MF. Panel 5 Islet 



Tissue Name 


Rel. Exp.(%) 
Ag2868, Run 
233071460 


Tissue Name 


Rel. Exp.(%) 

A "> O /. Dun 

Agzoos, Kun 
233071460 


y / 4 j / Fatient- 
02go adipose 


1.6 


94709_Donor 2 AM - A_adipose 


6.4 


97476_Patient- 
07sk skeletal muscle 


0.0 


94710_Donor 2 AM - B_adipose 


0.0 


97477_Patient- 
07ut uterus 


3.5 


9471 l_Donor 2 AM - C adipose 


0.0 


97478_Patient- 
07pl placenta 


9.4 


94712_Donor 2 AD - A adipose 


4.0 


99167 Bayer Patient 1 


12.2 


94713 Donor 2 AD -B adipose 


2.0 


97482_Patient- 
08ut uterus 


0.7 


94714_Donor 2 AD - C_adipose 


0.0 


97483_Patient- 
08pl placenta 


4.0 


94742_Donor 3 U - 

A Mesenchymal Stem Cells 


0.0 


97486 JPatient- 
09sk skeletal muscle 


0.0 


94743_Donor 3 U - 

B Mesenchymal Stem Cells 


0.0 


97487_Patient- 
09ut uterus 


4.0 


94730_Donor 3 AM - A_adipose 


3.9 


97488_Patient- 
09pl placenta 


9.8 


94731_Donor 3 AM - B_adipose 


1.7 


97492_Patient- 
lOut uterus 


6.6 


94732_Donor 3 AM - C adipose 


4.1 


97493_Patient- 
lOpl placenta 


6.1 


94733_Donor 3 AD - A_adipose 


1.2 


97495_Patient- 
11 go adipose 


7.5 


94734_Donor 3 AD - B_adipose 


2.0 
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97496_Patient- 

1 1 sk skeletal muscle 


12.5 


94735_Donor 3 AD - C_adipose 


3.7 


97497_Patient- 
llut uterus 


3.9 


77 1 3 8_Liver HepG2untreated 


85.3 


97498_Patient- 
11 pi placenta 


5.0 


73556_Heart_Cardiac stromal cells 
(primary) 


0.0 


97500JPatient- 
12go adipose 


13.8 


81735_Small Intestine 


58.2 


97501_Patient- 
12sk skeletal muscle 


20.6 


72409_KidneyJProximal 
Convoluted Tubule 


11.6 


97502_Patient- 
12ut uterus 


1.3 


82685_bmall intestine_jLmoaenum 


jo.Z 


97503_Patient- 
1 2pl j>lacenta 


2.1 


90650_Adrenal_Adrenocortical 
adenoma 


5.4 


94721_Donor2U- 
A Mesenchymal Stem 
Cells 


2.9 


72410_Kidney_HRCE 


ioo.o 


94722_Donor2U- 
B Mesenchymal Stem 
Cells 


1.5 


72411_Kidney_HRE 


35.1 


94723__Donor2U- 
C Mesenchymal Stem 
Cells 


3.3 


73139_Uterus_Uterine smooth 
muscle cells 


0.0 



CNS_neurodegeneration_vl.O Summary: Ag2868 No association is evident between 



the CG5600 1-01 gene expression levels and Alzheimer's disease. This is not surprising however, 
because D-beta-hydroxybutyrate dehydrogenase function appears to be controlled, at the 
translational, post-translational and catalytic levels. (See ref. below). This panel confirms 
expression of this gene in the brain. See Panel 1.3D for discussion of utility of this gene in the 
central nervous system. 

Panel 1.3D Summary: Ag2868 Expression of the CG56001-01 gene is highest in the 
cerebral cortex (CT=27.6). The expression of this gene in multiple brain regions is consistent with 
a published role for this gene in CNS energetic processes. D-beta-hydroxybutyrate protects 
neurons in models of Alzheimer's and Parkinson's disease. Other enzymes, such as amyloid beta- 
peptide-binding alcohol dehydrogenase, which have been shown to possess D-beta- 
hydroxybutyrate dehydrogenase activity, contribute to the protective response to metabolic stress; 
especially in the setting of ischemia. Since this gene prodcut processes D-beta-hydroxybutyrate to 
provide a neuronal energy source, activators of the protein encoded by this gene may be useful in 
treating and protecting the CNS of Alzheimer's and Parkinson's disease patients, as well as stroke. 
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Overall, expression of this gene appears to be largely associated with normal tissues when 
compared to cancer cell lines. Thus, the expression of this gene could be used to distinguish 
normal tissues from the other tissues in the panel. Moreover, therapeutic modulation of this gene, 
through the use of small molecule drugs, antibodies or protein therapeutics might be of benefit in 
the treatment of cancer. 

This gene is also moderately expressed in a variety of metabolic tissues, including 
pancreas, adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal skeletal muscle, adult and 
fetal liver and adipose. This gene encodes a hydroxybutyrate dehydrogenase homolog. Mutations 
in this fatty acid-oxidation enzyme are associated with hypoglycemia and cardiac arrest. 
Activators of this enzyme could be drug targets for obesity because increased fatty acid oxidation 
may prevent the incorporation of fatty acids into triglycerides, thus decreasing adipose mass. 

Panel 2D Summary: Ag2868 The expression of the CG56001-01 gene appears to be 
highest in a sample derived from normal liver tissue adjacent to a metastatic colon cancer 
(CT=25.9). In addition, there appears to be substantial expression associated with malignant liver 
tissue when compared to their associated normal adjacent tissue. Thus, the expression of this gene 
could be used to distinguish liver derived tissue from the other samples in the panel. Moreover, 
therapeutic modulation of this gene, through the use of small molecule drugs, antibodies or 
protein therapeutics might be of benefit in the treatment of liver cancer. 

Panel 4D Summary: Ag2868 The CG56001-01 transcript is expressed primarily in 
activated leukocytes, especially in T cells and B cells (CTs=27-30). It is also expressed in NCI- 
H292 cells and in TNF alpha treated dermal fibroblasts. The protein encoded by this trancript has 
homology to hydroxybutyrate dehydrogenase, a protein that has been found in lymphocytes (ref 
below). Thus, the protein encoded for by this transcript may be important for cellular responses to 
inflammatory/activating stimuli. Therefore, therapeutics designed with the protein encoded for by 
this transcript could be used for the treatment of inflammatory diseases such as asthma, 
emphysema, COPD, arthritis, IBD and psoriasis. 

Panel 5 Islet Summary: Ag2868 Expression of the CG56001-01 gene is highest a in 
kidney cell line (CT=32.8). Thus, expression of this gene could be used to differentiate between 
this sample and other samples on this panel. 
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N. SC145665404_A/CG55069-01 (NOV15a) and CG55069-02 (NOV15b) and 
CG55069-03 (NOV15c): TEN-M3 like 

Expression of gene SC 145665404_A and variants CG55069-02 and CG55069-03 was 
assessed using the primer-probe sets Ag2674, Agl479 and Ag2820, described in Tables NA, NB 
and NC. Results of the RTQ-PCR runs are shown in Tables ND, NE, NF, and NG. 



Table NA . Probe Name Ag2674 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 1 -acctactcggccactacctaga-3 1 


993 


317 


Probe 


TET-5 ' -caccctatcaagaagtgcttttaaattca-3 ' -TAMRA 


1017 


318 


Reverse 


5 ' -cagtgcatttccagctacagta-3 1 


1060 


319 



Table NB . Probe Name Agl479 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -cacggaacgtatcttcaagaaa-3 1 _j 


2125 


320 


Probe 


TET-5' -ctgcacgtgtgaccctaactggactg-3 ' -TAMRA 


2154 


321 


Reverse 


5 1 -gccacagtccacagaacatatt-3 ' 


2199 


322 



Table NC . Probe Name Ag2820 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -cagagaagcagacgagttcact-3 1 


354 


323 


Probe 


TET-5' -caaggacagaattttaccctaaggca-3 ' -TAMRA 


379 


324 


Reverse 


5 1 -gttgctggttcacaaactccta-3 ' 


407 


325 



Table ND . CNS_neurodegeneration_vl.O 



Tissue Name 


Rel. Exp.(%) 
Ag2674, Run 
206976322 


Rel. Exp.(%) 
Ag2674, Run 
237982180 


Tissue 
Name 


Rel. Exp.(%) 
Ag2674, Run 
206976322 


Rel. Exp.(%) 
Ag2674, Run 
237982180 


AD 1 Hippo 


20.7 


20.9 


Control 
(Path) 3 
Temporal 
Ctx 


12.1 


10.2 


AD 2 Hippo 


31.4 


30.4 


Control 
(Path) 4 
Temporal 
Ctx 


39.5 


37.1 


AD 3 Hippo 


18.9 


9.7 


AD 1 

Occipital 

Ctx 


11.5 


11.9 


AD 4 Hippo 


7.9 


6.8 


AD 2 

Occipital 

Ctx 

(Missing) 


0.0 


0.0 
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AD 5 hippo 


100.0 


60.3 


AD 3 

Occipital 

Ctx 


7.9 


6.0 


AD 6 Hippo 


62.9 


61.6 


AD 4 

Occipital 

Ctx 


15.4 


17.8 


Control 2 Hippo 


34.9 


29.9 


AD 5 

Occipital 

Ctx 


0.0 


34.4 


Control 4 Hippo 


15.6 


8.3 


AD 6 

Occipital 

Ctx 


40.3 


28.9 j 


Control (Path) 3 
Hippo 


18.3 


19.3 


Control 1 
Occipital 
Ctx 


7.4 


4.5 


AD 1 Temporal 
Ctx 


21.2 


16.2 


Control 2 
Occipital 
Ctx 


42.9 


28.3 


AD 2 Temporal 
Ctx 


39.0 


38.4 


Control 3 
Occipital 
Ctx 


18.8 


17.1 


AD 3 Temporal 
Ctx 


14.8 


9.9 


Control 4 
Occipital 
Ctx 


9.1 


7.6 


AD 4 Temporal 
Ctx 


26.4 


32.1 


Control 
(Path) 1 
Occipital 
Ctx 


72.2 


46.7 


AD 5 Inf 
Temporal Ctx 


84.7 


100.0 


Control 
(Path) 2 
Occipital 
Ctx 


13.7 


14.3 


AD 5 

SupTemporal 
Ctx 


35.4 


59.5 


Control 
(Path) 3 
Occipital 
Ctx 


£L A 

6.4 


6.3 


AD 6 Inf 
Temporal Ctx 


64.6 


C A f\ 

54.0 


Control 
(Path) 4 
Occipital 
Ctx 


lo.z 


ill 


AD 6 Sup 
Temporal Ctx 






Control 1 
Parietal Ctx 


12.0 


8.7 


Control 1 
Temporal Ctx 


19.8 


13.9 


Control 2 
Parietal Ctx 


46.3 


49.3 


Control 2 
Temporal Ctx 


47.0 


30.1 


Control 3 
Parietal Ctx 


17.7 


19.2 


Control 3 


1 35.4 


31.4 


Control 


59.5 


48.6 
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Temporal Ctx 






(Path) 1 
Parietal Ctx 






Control 4 
Temporal Ctx 


16.5 


16.6 


Control 
(Path) 2 
Parietal Ctx 


25.5 


25.3 


Control (Path) 1 
Temporal Ctx 


63.3 


50.0 


Control 
(Path) 3 
Parietal Ctx 


6.9 


7.7 


Control (Path) 2 
Temporal Ctx 


31.6 


34.2 


Control 
(Path) 4 
Parietal Ctx 


31.2 


30.1 



Table NE . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Agl479, Run 
165520101 


Rel. Exp.(%) 
Ag2674, Run 
162554642 


Rel. Exp.(%) 
Ag2820, Run 
165527000 


Rel. Exp.(%) 
Ag2820, Run 
165544916 


Liver 

adenocarcinoma 


i a n 
10. u 


ISO 


17 2 


8.2 


Pancreas 


0.5 


0.1 


0.0 


0.1 


Pancreatic ca. 
CAP AN 2 


16.2 


4.9 


10.4 


6.3 


Adrenal gland 


4.1 


0.8 


4.9 


2.7 


Thyroid 


2.0 


0.8 


0.6 


0.2 


Salivary gland 


0.2 


0.1 


0.0 


0.1 


Pituitary gland 


3.5 


0.6 


0.8 


0.1 


Brain (fetal) 


8.7 


0.6 


2.3 


1.1 


Brain (whole) 


10.4 


2.0 


1.7 


2.1 


Brain (amygdala) 


12.8 


3.0 


2.0 


2.U 


Brain (cerebellum) 


10.0 


1.8 


0.3 


0.3 


Brain (hippocampus) 


17.7 


5.0 


3.5 


2.1 


Brain (substantia 
nigra) 


1.8 


0.0 


0.4 


0.1 


Brain (thalamus) 


19.3 


2.2 


2.2 


3.2 


Cerebral Cortex 


8.0 


100.0 


4.8 


3.6 


Spinal cord 


1.4 


1.1 


0.4 


1.0 


glio/astro U87-MG 


13.6 


12.0 


18.8 


26.1 


glio/astro U-118-MG 


82.4 


20.9 


100.0 


100.0 


astrocytoma SW1783 


27.9 


21.5 


24.8 


19.3 


neuro*; met SK-N- 
AS 


31.2 


8.7 


18.8 


16.3 


astrocytoma SF-539 


25.2 


19.8 


22.2 


19.3 


astrocytoma SNB-75 


20.6 


5.2 


27.2 


15.7 


glioma SNB-19 


4.7 


1.6 


4.0 


3.4 


glioma U25 1 


100.0 


7.9 


88.3 


76.8 


glioma SF-295 


5.6 


3.3 


5.6 


3.5 


Heart (fetal) 


1.0 


4.3 


0.3 


0.3 
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Heart 


0.7 


0.3 


0.0 


0.0 


Skeletal muscle 
(fetal) 


1 A 

1.0 




? 7. 

Z.J 


i .j 


Skeletal muscle 


6.0 


2.0 


0.0 


0.2 


Bone marrow 


0.0 


0.0 


0.0 


0.0 


Thymus 


0.2 


0.7 


0.5 


0.6 


Spleen 


0.7 


0.3 


1.0 


0.9 


Lymph node 


2.0 


0.2 


2.4 


2.0 


Colorectal 


0.3 


3.2 


0.5 


0.1 


Stomach 


3.4 


0.1 


2.2 


0.1 


Small intestine 


3.5 


0.6 


1.3 


0.7 


Colon ca. SW480 


1.6 


0.7 


2.4 


2.0 


Colon ca.* 
SW620(SW480 met) 


0.0 


A A 

u.u 


U.U 


u.u 


Colon ca. HT29 


0.7 


0.7 


0.6 


0.8 


Colon ca. HCT-116 


0.3 


0.0 


0.0 


0.1 


Colon ca. CaCo-2 


8.6 


14.3 


9.7 


7.4 


Colon ca. 
tissue(OD03866) 


2.6 


2.5 


2.o 


1 A 


Colon ca. HCC-2998 


1.0 


0.4 


2.4 


1.2 


Gastric ca.* (liver 
met)NCI-N87 


0.9 


A T 
O.J 


O A 


w.o 


Bladder 


0.9 


2.5 


2.3 


0.4 


Trachea 


0.8 


0.3 


0.0 


0.2 


Kidney 


0.8 


0.5 


0.0 


0.0 


Kidney (fetal) 


2.8 


1.4 


2.5 


1.3 


Renal ca. 786-0 


11.2 


6.4 


19.9 


9.5 


Renal ca. A498 


13.1 


4.3 


13.2 


7.2 


Renal ca. RXF 393 


21.5 


7.2 


21.3 


26.1 


Renal ca. ACHN 


10.1 


5.1 


7.6 


7.5 


Renal ca. UO-31 


10.2 


3.3 


13.8 


9.5 


Renal ca. TK-10 


0.0 


0.0 


0.0 


0.0 


Liver 


0.0 


0.0 


0.0 


0.0 


Liver (fetal) 


0.1 


0.0 


0.0 


0.0 


Liver ca. 

(hepatoblast) HepG2 


0.2 


0.2 


0.0 


0.4 


Lung 


0.4 


0.1 


0.2 


0.0 


Lung (fetal) 


0.3 


0.3 


0.0 


0.7 


Lung ca. (small cell) 
LX-1 


0.0 


0.0 


0.0 


0.0 


Lung ca. (small cell) 
NCI-H69 


3.1 


11.6 


5.4 


11.2 


Lung ca. (s.cell var.) 
SHP-77 


2.4 


1.7 


0.0 


0.0 


Lung ca. (large 
cell)NCI-H460 


18.6 


2.6 


26.1 


12.9 



418 



Lung ca. (non-sm. 
cell) A549 


0.4 


0.1 


0.6 


0.2 


Lung ca. (non-sxell) 
NCI-H23 


1.4 


2-1 


1.2 


0.1 


Lung ca. (non-s.cell) 
HOP-62 


9.5 


3.9 


16.0 


6.8 


Lung ca. (non-s.cl) 
NCI-H522 


Z5.1 


Q 

ju.y 


1 S 3 


5 8 


Lung ca. (squam.) 
SW 900 


0.6 






0 1 


Lung ca. (squam.) 
NCI-H596 


1 £L C 

16.5 


o.U 


1 0 0 


12.3 


Mammary gland 


0.7 


0.5 


0.5 


0.2 


Breast ca.* (pl.ef) 
MCF-7 


5.0 


Q Q 


i 

D. I 


2 1 


Breast ca.* (pl.ef) 
MDA-MB-231 


O A 

2A 


U.J 


U.J 


0.4 


Breast ca * (pl.ef) 
T47D 


53.6 


OA 1 


1 0 


1.1 


Breast ca. BT-549 


0.0 


0.0 


0.0 


0.0 


Breast ca. MDA-N 


0.8 


1.1 


1.5 


1.1 


Ovary 


0.8 


2.8 


0.3 


0.0 


Ovarian ca. OVCAR- 
3 


58.6 


19.3 


26.8 


20.0 


Ovarian ca. OVCAR- 
4 


2.4 


0.4 


3.1 


2.0 


Ovarian ca. OVCAR- 
5 


0.0 


0.0 


0.0 


0.0 


Ovarian ca. OVCAR- 
8 


O T 

8.7 


o. / 


1 7 
i . / 


2 8 


Ovarian ca. IGROV- 
1 


i 1 
3.1 


1 c 
1 .J 


0 0 


0.4 


Ovarian ca.* (ascites) 
SK-OV-3 


LI .y 


fs 7 
o. / 


22 2 


0.0 


Uterus 


2.4 


0.4 


1.2 


0.9 


Placenta 


8.1 


4.4 


7.7 


4.1 


Prostate 


2.1 


0.1 


0.0 


0.0 


Prostate ca.* (bone 
met)PC-3 


u. / 


1 1 

1.1 


0 0 


0.0 


Testis 


4.5 


1.1 


0.0 


0.1 


Melanoma 
Hs688(A).T 


10.0 


20.4 


12.8 


7.5 


Melanoma* (met) 
Hs688(B).T 


12.5 


18.9 


12.0 


4.2 


Melanoma UACC-6^ 


> 1.2 


0.3 


0.4 


0.3 


Melanoma Ml 4 


13.7 


2.1 


14.4 


7.8 
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Melanoma LOX 
IMVI 


1.2 


1.2 


0.0 


0.0 


Melanoma* (met) 
SK-MEL-5 


3.7 


4.5 


3.8 


1.8 


Adipose 


3.6 


4.5 


12.9 


0.6 



Table NF . Panel 2D 



Tissue Name 


Rel. 
Exp,(%) 
Ag2674, 

Run 
162455917 


Kel. 

Exp.(%) 
Ag2820, 

Run 
163578010 


Kel. 
Exp.(%) 
Ag2820, 

Kun 
165910586 


Tissue 
Name 


ivei* 

Exp.(%) 
Ag2674, 

Run 

162455917 


Rel 

Exp.(%) 
Ag2820, 

Run 
163578010 


Rel. 
Exp.(%) 
Ag2820, 

Run 
165910586 


Normal 
Colon 


47.6 


12.4 


1 J. / 


Cidney 
vidrgin 
5120608 


6 9 


1 7 


3.7 


CC Well to 
Mod Diff 
(OD03866) 


8.4 


7.2 


7.4 


vianey 
Cancer 
8120613 


0.5 


0.0 


0.0 


CC Margin 
(OD03866) 


8.0 


0.8 


0.4 


vianey 
Margin 
8120614 


2.8 


1.6 


0.0 


CC Gr.2 

rectosigmoid 

(OD03868) 


5.4 


3.8 


2.3 


is.iciney 
Cancer 
9010320 


22.4 


39.5 


36.1 


CC Margin 
(OD03868) 


12.4 


2.2 


1.2 


sjuney 
Margin 
9010321 


14.1 


22.5 


11.6 


CC Mod Diff 
(ODO3920) 


0.4 


0.7 


0.0 


Normal 
Uterus 


7.1 


4.1 


7.0 


CC Margin 
(ODO3920) 


12.2 


1.6 


1.4 


Cancer 
064011 


38.4 


5.5 


2.3 


CC Gr.2 
ascend colon 

CiJvvllVI vvivii 

(OD03921) 


3.8 


2.9 


3.6 


Normal 
Thyroid 


13.9 


4.7 


1.1 


CC Margin 
(OD03921) 


8.9 


1.3 


0.0 


Thyroid 

Cancer 

064010 


30.4 


36.3 


40.9 


CC from 
Partial 

Hepatectomy 

(ODO4309) 

Mets 


6.0 


I 12.3 


12.5 


Thyroid 

Cancer 

A302152 


8.3 


5.8 


2.8 


Liver Margin 
(ODO4309) 


' 0.4 


0.4 


0.0 


Thyroid 
Margin 
A302153 


88.3 


10.0 


7.2 


Colon mets 


1.4 


1.5 


1.1 


Normal 


26.4 


9.5 


11.3 
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to lung 

(OD04451- 

01) 








3reast 








uric? Manzin 
(OD04451- 
02) 


0.7 


0.0 


0.8 


Breast 

Cancer 

:OD04566) 


2.0 


0.7 


0.8 


Normal 
Prostate 
6546-1 


14.1 


6.3 


2.0 


Breast 
Cancer 
(OD04590- 
01) 


13.7 


4.0 


2.9 


Prostate 

Cancer 

rOD04410^ 


26.8 


4.9 


4.1 


Breast 

Cancer 

Mets 

(OD04590- 
03) 


55.1 


32.5 


15.9 


Prostate 

\At\ro\t\ 

(OD04410) 


27.0 


6.0 


1.9 


Breast 

Cancer 

Metastasis 

(OD04655- 

05) 


24.8 


12.2 


2.9 


Prostate 1 

(OD04720- 
01) 


18.8 


3.2 


1.2 


Breast 

Cancer 

064006 


11.2 


7.5 


5.5 


Margin 

(OD04720- 

02) 


41.2 


8.0 


3.9 


Breast 

Cancer 

1024 


11.1 


1.8 


1.3 


Normal Lung 
061010 


16.0 


13.4 


11.8 


Breast 

Cancer 

9100266 


11.8 


3.5 


1.2 


Lung Met to 

Muscle 

(OD04286) 


25.5 


64.2 


39.2 


Breast 

Margin 

9100265 


13.2 


4.9 


1.7 


Muscle 
Margin 
(OD04286) 


14.1 


1.3 


1-1 


Breast 

Cancer 

A209073 


19.2 


3.5 


1.7 


Lung 
Malignant 
Cancer 
(OD03126) 


44.8 


66.9 


57.8 


Breast 

Margin 

A2090734 


25.3 


0.6 


2.0 


Lung Margin 
(OD03126) 


11.7 


10.6 


5.9 


Normal 
Liver 


1.7 


1.2 


0.3 


Lung Cancer 
(OD04404) 


13.7 


10.4 


11.6 


Liver 

Cancer 

064003 


0.5 


0.0 


0.0 


Lung Margin 


11.4 


10.7 


14.4 


Liver 


0.0 


0.0 


0.0 
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(OD04404) 






( 


dancer 
1025 








Lung Cancer 
(OD04565) 


13.1 


8.5 


4.5 


Avqx 

dancer 

1026 


0.7 


0.0 


0.0 


Lung Margin 
(OD04565) 


3.1 


5.3 


6.2 

i 


Liver 

Cancer 

S004-T 


0.5 


0.0 


0.0 


Lung Cancer 

(OD04237- 

01) 


7.4 


13.6 


4.5 


Liver 
' "issue 
6004-N 


0.6 


1.0 


0.3 ! 


Lung Margin 

COD04237- 

02) 


4.8 


5.3 


3.8 


Jver 

Cancer 

6005-T 


1.1 


0.0 


0.0 


Ocular Mel 
Met to T \ ver 
(ODO4310) 


0.9 


0.0 


0.0 


^iver 

Tissue 

6005-N 


0.0 


0.0 


0.0 


Liver Margin 
TODO4310) 


5.0 


0.0 


0.3 


Normal 
31adder 


26.1 


14.7 


12.7 


Melanoma 
Mets to Lung 
(OD04321) 


29.7 


57.4 


31.6 


31adder 

Cancer 

1023 


6.0 


9.2 


2.0 


Lung Margin 
(OD04321) 


4.3 


7.0 


3.5 


Bladder 

Cancer 

A302173 


6.0 


3.9 


2.3 


Normal 

iviLiiicy 


27.7 


18.9 


14.4 


Bladder 
Cancer 
(OD04718- 
01) 


41.8 


89.5 


82.4 


Kidney Ca, 
Nuclear 
grade 2 
(OD04338) 


2.9 


5.6 


2.9 


Bladder 

Normal 

Adjacent 

(OD04718- 

03) 


22.4 


3.5 


3.9 


TCiHnev 

Margin 
(OD04338) 


11.8 


10.8 


9.0 


Normal 
Ovary 


10.1 


2.1 


0.6 


Kidney Ca 
Nuclear 

L>l Llx^l Will 

grade 1/2 
(OD04339) 


48.3 


82.4 


67.8 


Ovarian 

Cancer 

064008 


100.0 


36.3 


100.0 


Kidney 
Margin 
(OD04339) 


15.9 


17.7 


8.8 


Ovarian 
Cancer 
(OD04768- 
07) 


0.3 


0.0 


0.4 


Kidney Ca, 
Clear cell 


0.8 


0.0 


0.3 


Ovary 
Margin 


8.2 


6.9 


4.4 



i;pp,3SSSM". ,..i..O:£S.li 



type 

(OD04340) 








(OD04768- 
08) 








Kidney 
Margin 
(OD04340) 


21.6 


13.9 


8.0 


Normal 
Stomach 


5.7 


2.2 


1.9 


Kidney Ca, 
Nuclear 
grade 3 
(OD04348) 


33.4 


84.7 


58.2 


Gastric 
Cancer 
9060358 


7.2 


3.0 


2.8 


Kidney 
Margin 
(OD04348) 


12.9 


4.6 


11.1 


Stomach 

Margin 

9060359 


4.9 


0.7 


1.5 


Kidney 
Cancer 
(OD04622- 
01) 


1.4 


0.0 


4.6 


Gastric 
Cancer 
9060395 


6.5 


19 


1.8 


Kidney 

\Af\TQiV\ 

(OD04622- 
03) 


7.3 


3.9 


1.1 


Stomach 

Margin 

9060394 


7.2 


2.2 


2.3 


Kidney 
Cancer 
(OD04450- 
01) 


84.7 


100.0 


78.5 


Gastric 
Cancer 
9060397 


46.7 


22.7 


28.5 


Kidney 
Margin 
(OD04450- 
03) 


19.9 


12.0 


6.9 


Stomach 

Margin 

9060396 


4.7 


0.7 


0.0 


Kidney 
Cancer 
8120607 


12.7 


4.9 


4.2 


Gastric 
Cancer 
064005 


5.6 


9.2 


6.5 



Table NG . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Agl479, Run 
162599612 


Rel. Exp.(%) 
Ag2674, Run 
160645450 


Rel. Exp.(%) 
Ag2820, Run 
162350531 


Rel. Exp.(%) 
Ag2820,Run 
164329602 


Secondary Thl act 


0.3 


0.0 


0.0 


0.0 


Secondary Th2 act 


0.0 


0.0 


0.0 


0.5 


Secondary Trl act 


0.0 


0.0 


0.0 


0.3 


Secondary Thl rest 


0.0 


0.0 


0.0 


0.0 


Secondary Th2 rest 


0.0 


0.0 


0.0 


0.0 


Secondary Trl rest 


0.0 


0.0 


0.0 


0.0 


Primary Thl act 


0.0 


0.0 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


0.0 


0.0 


Primary Trl act 


0.0 


0.0 


0.0 


0.0 


Primary Thl rest 


0.0 


0.5 


0.0 


0.0 



423 



Primary Th2 rest 


0.0 


0.0 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


0.0 


0.0 


CD45RA CD4 
lymphocyte act 


1 Q 


1 ft 
1 .u 




0 8 


CD45RO CD4 
lymphocyte act 


n ft 
U.U 


ft ft 

U.U 


0 0 


0.0 


CD8 lymphocyte act 


0.0 


0.0 


0.0 


0.0 


Secondary CD8 
lymphocyte rest 


ft ft 
U.U 


ft ft 

U.U 


0 0 


0 0 


Secondary CD8 
lymphocyte act 


ft n 


0 0 


0.0 


0.0 


CD4 lymphocyte none 


0.0 


0.0 


0.0 


0.0 


2ryThl/Th2/Trl anti- 
CD95 CH11 


ft n 

U.U 


0 0 

U.U 


0 0 


0.0 


LAK cells rest 


0.0 


0.0 


0.0 


0.0 


LAK cells IL-2 


0.0 


0.0 


0.3 


0.0 


LAK cells IL-2+IL-12 


0.0 


0.0 


0.0 


0.7 


LAK cells IL-2+IFN 
gamma 


ft ft 
U.U 


ft ft 


ft ft 


0.0 


LAK cells IL-2+ IL-18 


0.0 


0.0 


0.0 


0.0 


LAK cells 
PMA/ionomycin 


n o 

U.U 


ft 0 


0.0 


0.5 


NK Cells IL-2 rest 


0.0 


0.0 


0.0 


0.0 


Two Way MLR 3 day 


0.0 


0.0 


0.0 


0.0 


Two Way MLR 5 day 


0.0 


0.0 


0.0 


0.0 


Two Way MLR 7 day 


0.0 


0.0 


0.0 


0.0 


PBMC rest 


0.0 


0.0 


0.0 


0.0 


PBMC PWM 


0.0 


0.0 


0.0 


0.0 


PBMC PHA-L 


0.0 


0.0 


0.0 


0.0 


Ramos (B cell) none 


0.0 


0.0 


0.0 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


0.0 


0.0 


B lymphocytes PWM 


0.0 


0.0 


0.3 


2.5 


B lymphocytes CD40L 
and IL-4 




0 4 


0.0 


0.0 


EOL-1 dbcAMP 


0.2 


0.2 


0.3 


0.7 


EOL-1 dbcAMP 
PMA/ionomycin 


0 1 

U. 1 


0 2 


0.9 


0.0 


Dendritic cells none 


0.0 


0.0 


0.0 


0.0 


Dendritic cells LPS 


0.0 


0.0 


0.0 


0.0 


Dendritic cells anti- 
CD40 


0.0 


0.0 


0.0 


0.0 


Monocytes rest 


0.0 


0.0 


0.0 


0.0 


Monocytes LPS 


0.0 


0.0 


0.0 


0.0 


Macrophages rest 


0.0 


0.0 


0.0 


0.0 


Macrophages LPS 


0.0 


0.0 


0.0 


0.0 
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HUVEC none 


23.0 


17.7 


0.0 


0.0 


HUVEC starved 


25.0 


26.1 


0.0 


0.0 


HUVEC IL-lbeta 


8.1 


7.1 


0.0 


0.0 


HUVEC I FN gamma 


14.8 


13.8 


0.0 


0.3 


HUVEC TNF alpha + 
[FN gamma 


O 1 

o. 1 


A 7 

o. / 


ft ft 


ft ft 


HUVEC TNF alpha + 
IL4 


1 o a 
Iz.U 


lU.z 


ft ft 


ft ft 


HUVEC IL-1 1 


8.5 


7.0 


0.0 


0.0 


Lung Microvascular EC 
none 


11.1 


14.2 


0.0 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


9.3 


1 1.0 


A A 
U.U 


A 1 

U.z 


Microvascular Dermal 
EC none 


100.0 


75.3 


A A 
0.0 


A A 
U.U 


Microsvasular Dermal 
EC TNFalpha + IL- 
lbeta 


29.7 


26.8 


0.0 


0.0 


Bronchial epithelium 
TNFalpha + IL1 beta 


0.2 


1.3 


2.4 


19.9 


Small airway epithelium 
none 


2.2 


1.1 


1.0 


1.7 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.3 


A O 

U.z 


A A 
U.U 


U.U 


Coronery artery SMC 
rest 


8.3 


O A 
O.U 


1 O 

1 .y 


7 £ 

z.o 


Coronery artery SMC 
TNFalpha + IL-lbeta 


4.6 


3.1 


3.0 


1.2 


Astrocytes rest 


85.9 


70.2 


100.0 


100.0 


Astrocytes TNFalpha + 
IL-lbeta 


D9.0 


1 AA A 
1U0.U 


/ 1. / 


Oj.J 


KU-8 12 (Basophil) rest 


0.0 


0.3 


0.0 


0.0 


KU-8 12 (Basophil) 
PMA/ionomycin 


0.0 


A A 
0.0 


U.U 


fi fi 
U.U 


CCD1106 

(Keratinocytes) none 


1 Q fi 


17 7 

1 /.z 




/ u.z 


CCD 1106 
(Keratinocytes) 
TNFalpha + IL-lbeta 


1.7 


1.3 


13.4 


29.3 ! 


Liver cirrhosis 


0.0 


0.5 


0.3 


0.0 


Lupus kidney 


1.8 


2.9 


6.2 


8.1 


NCI-H292 none 


0.0 


0.0 


0.0 


0.0 


NCI-H292 IL-4 


0.0 


0.0 


0.3 


0.4 


NCI-H292 IL-9 


! o.o 


0.0 


0.0 


0.0 


NCI-H292 IL-1 3 


0.0 


0.0 


0.0 


0.0 


NCI-H292 IFN gamma 


0.0 


0.0 


0.0 


0.0 
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HPAEC none 


15.1 


12.2 


0.0 


0.0 


HP AEC TNF alpha + 
IL-1 beta 


o.Z 


7 ^ 


ft (\ 
u.o 


0 0 


Lung fibroblast none 


0.9 


0.4 


0.0 


0.4 


Lung fibroblast TNF 
alpha + IL-1 beta 


u.o 


n n 
u.u 




0 0 


Lung fibroblast IL-4 


2.1 


2.9 


1.7 


3.7 


Lung fibroblast IL-9 


1.2 


0.5 


1.2 


2.0 


Lung fibroblast IL-1 3 


1.2 


0.9 


1.6 


3.3 


Lung fibroblast IFN 
gamma 


2.1 


1.9 


2.3 


0.2 


Dermal fibroblast 
CCD 1070 rest 


10.5 


9.8 


10.3 


8.4 


Dermal fibroblast 
CCD 1070 TNF alpha 


i i 

1 1.6 


A £. 
4.6 


1A A 

1U.U 


11^ 
1 l.J 


Dermal fibroblast 
CCD 1070 IL-1 beta 


A O 


Z.Z 






Dermal fibroblast IFN 
gamma 


1 o 
1 .z 


1 7 

1 . / 




1 6 


Dermal fibroblast IL-4 


28.3 


27.9 


12.1 


13.4 


IBD Colitis 2 


0.7 


1.6 


0.3 


0.0 


IBD Crohn's 


1.6 


0.4 


0.8 


3.7 


Colon 


8.6 


7.6 


1.7 


1.9 


Lung 


2.0 


2.9 


3.8 


6.3 


Thymus 


7.0 


13.7 


4.1 


4.4 


Kidney 


17.0 


27.5 


13.0 


20.2 



CNS_neurodegeneration_vl.O Summary: Ag2674 While no association between 



expression of the SC145665404 A gene and Alzheimer's disease is apparent in this panel, the 
profile here confirms expression of this gene in the brain. See Panel 1 .3D for discussion of 
potential utility of this gene in the brain. 

Panel 1.3D Summary: Agl479/2674/Ag2820 The SC145665404_A gene encodes a 
protein that is homologous to ten-m3 and may be involved in brain compartmentation. In multiple 
experiments with different probe and primer sets highest expression of this gene is seen in the 
brain and in brain cancer cell lines. Thus, inhibitors of this gene product could have utility in 
diseases involving neurite outgrowth or organization, such as neurodegenerative diseases. 

In addition to expression in brain cancer cell lines, there is substantial expression in other 
samples derived from cancer cell lines, such as breast cancer, lung cancer, and ovarian cancer. 
Thus, the expression of this gene could be used to distinguish these samples from other samples in 
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the panel. Moreover, therapeutic modulation of this gene, through the use of small molecule 
drugs, antibodies or protein therapeutics might be of use in the treatment of brain cancer, lung 
cancer, breast cancer or ovarian cancer. 

This gene is also moderately expressed metabolic tissues including adrenal, thyroid, 
pituitary, fetal heart, adult and fetal skeletal muscle, and adipose. Thus, this gene product may be 
an antibody target for the treatment of any or all diseases in these tissues, including obesity and 
diabetes. 

Panel 2D Summary: Ag2674/2820 The expression of the SC145665404A gene was 
assessed in three independent runs in panel 2D using two different probe/primer sets. The highest 
expression of this gene is generally associated with kidney cancers. Of particular note is the 
consistent absence of expression in normal kidney tissue adjacent to malignant kidney. In 
addition, there is substantial expression associated with ovarian cancer, bladder cancer and lung 
cancer. Thus, the expression of this gene could be used to distinguish the above listed malignant 
tissue from other tissues in the panel. Particularly, the expression of this gene could be used to 
distinguish malignant kidney tissue from normal kidney. Moreover, therapeutic modulation of this 
gene, through the use of small molecule drugs, antibodies or protein therapeutics might be of 
benefit in the treatment of kidney cancer, ovarian cancer, bladder cancer or lung cancer. 

Panel 4D Summary: Agl479/Ag2674/Ag2820 The expression of the SC145665404A 
transcript is highest in astrocytes and microvascular dermal endothelial cells (CTs-=29-30), with 
low but significant expression in keratinocytes, and dermal fibroblasts. Expression is not 
modulated by any treatment, suggesting that this protein may be important in normal homeostasis. 
Thus, this transcript or the protein it encodes could be used to identify the tissues and cells in 
which it is expressed. 

O. CG55910-01: ACYL-COA DESATURASE 1 (NOV10) 

Expression of gene CG55910-01 was assessed using the primer-probe sets Ag2839 and 
Ag2031, described in Tables OA and OB. Results of the RTQ-PCR runs are shown in Tables OC, 
OD, OE, OF, OG and OH. 

Table OA . Probe Name Ag2839 



Primers 



Sequences 



Start PositionlSEQ ID NO 
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Forward 


5 ' -ggcttccataattaccatcaca-3 1 


1067 


326 


Probe 


TET-5 ' -cctttccctttgactactctgcgagtg-3 1 -TAMRA 


1089 


327 


Reverse 


5 ' -gcacatgaaatcaatgaacca-3 1 


1145 


328 


Table OB. Probe Name Ae2031 


Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -ggcttccataattaccatcaca-3 1 


1067 


329 


Probe 


TET-5 1 -cctttccctttgactactctgcgagtg-3 ' -TAMRA 


| 1089 


330 


Reverse 


5 ' -gcacatgaaatcaatgaacca-3 ' 


1145 


331 



Table PC . CNS_neurodegeneration_vl.O 



Tissue Name 


Kel. Exp.(vo) Ag2»3!J, 
Run 209052444 


Tissue Name 


Jvei. ILXp.^ /o ) AgZo^y, 

Run 209052444 


AD 1 Hippo 


17.2 


Control (rath) 5 
Temporal Ctx 


7.8 


AD 2 Hippo 


43.5 


Control (r atn ) 4 
Temporal Ctx 


25.2 


AD 3 Hippo 


O A 

0.4 


AD l uccipitai ctx 


1 J. 1 


AD 4 Hippo 


11.9 


AD 2 Occipital Ctx 
Missing) 


0.0 


AD 5 hippo 


54.3 


AD 3 Occipital Ctx 


7.3 


AD 6 Hippo 


55.5 


AD 4 Occipital Ctx 


zJ.o 


Control 2 Hippo 


47.0 


AD 5 Occipital Ctx 


18.0 ! 


Control 4 Hippo 


15.7 


AD 6 Occipital Ctx 


4y.u 


Control (Path) 3 
Hippo 


7.7 


Control 1 Occipital 
Ctx 


4.4 


AD 1 Temporal Ctx 


16.6 


Control 2 Occipital 
Ctx 


75.8 


AD 2 Temporal Ctx 


AAA 


Control 3 Occipital 
Ctx 


18.0 


AD 3 Temporal Ctx 


6.7 


Ctx 


12.2 


AD 4 Temporal Ctx 


28.1 


Control (Path) 1 
Occipital Ctx 


73.7 


AD 5 Inf Temporal 
Ctx 


100.0 


Control (Path) 2 
Occipital Ctx 


9.9 


AD 5 SupTemporal 
Ctx 


69.7 


Control (Path) 3 
Occipital Ctx 


3.7 


AD 6 Inf Temporal 
Ctx 


44.1 


Control (Path) 4 
Occipital Ctx 


8.4 


AD 6 Sup Temporal 
Ctx 


43.5 


Control 1 Parietal 
Ctx 


11.5 


Control 1 Temporal 
Ctx 


11.7 


Control 2 Parietal 
Ctx 


36.1 


Control 2 Temporal 
Ctx 


53.2 


Control 3 Parietal 
Ctx 


21.6 


Control 3 Temporal 


17.3 


Control (Path) 1 


64.6 
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3 O J.AHCb:* 



Ctx 




Parietal Ctx 




Control 4 Temporal 
Ctx 


14.8 


Control (Path) 2 
Parietal Ctx 


23.8 


Control (Path) 1 
Temporal Ctx 


58.6 


Control (Path) 3 
Parietal Ctx 


6.5 


Control (Path) 2 
Temporal Ctx 


32.8 


Control (Path) 4 
Parietal Ctx 


31.4 



Table OP . Panel 1.3D 



Tissue Name 


ReL Exp.(%) 


Rel. Exp.(%) 

Ac/?£1Q Run 
16402^720 




ReL Exp.(%) 
A<r2(tt1 Run 
152479705 


Rel. Exp.(%) 
Aff2839 Run 
164023720 


Liver 

adenocarcinoma 


5.2 


7.4 


Sidney (fetal) 


2.0 


1.6 


Pancreas 


5.8 


2.1 


Renal ca. 786- 
0 


0.0 


0.0 


r ancreauc ca. 
CAP AN 2 


0.5 


0.3 


Renal ca. A498 


0.4 


0.7 


Adrenal gland 


12.9 


6.9 


Renal ca RYF 

393 


0.0 


0.0 


Thyroid 


8.5 


4.8 


ACHN 


0.7 


0.4 


Salivary gland 


1.6 


0.5 


Renal ca UO- 
31 


0.5 


0.1 


Pituitary gland 


11.5 


6.4 


Renal ca TK- 
10 


0.0 


0.0 


Olalli yit/ldl J 


15.3 


9.1 


Liver 


0.3 


0.0 


Brain (whole) 


45.7 


29.7 


Liver (fetal) 


0.2 


0.1 


Brain (amygdala) 


44.1 


27.5 


Liver ca. 

(hepatoblast) 

HepG2 


0.0 


0.0 


Brain (cerebellum) 


19.5 


30.1 


Lung 


2.7 


2.3 


Brain 

(hippocampus) 


100.0 


39.2 


Lung (fetal) 


2.3 


1.1 


Brain (substantia 
nigra) 


17.8 


10.3 


Lung ca. (smal 
cell) LX-1 


0.3 


0.1 


Brain (thalamus) 


32.1 


25.5 


Lung ca. (smal 
cell)NCI-H69 


0.9 


0.4 


Cerebral Cortex 


89.5 


100.0 


Lung ca. (s.cell 
var.) SHP-77 


0.0 


0.0 


Spinal cord 


39.2 


51.1 


Lung ca. (large 
cell)NCI-H460 


0.6 


0.3 


glio/astro U87-MG 


1.1 


2.6 


Lung ca. (non- 
sm. cell) A549 


0.5 


0.5 


glio/astro U-118- 
MG 


1.4 


0.3 


Lung ca. (non- 
s.cell) NCI- 


1.8 


1.1 
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H23 






astrocytoma 
SW1783 


0.3 


0.6 


Lung ca. (non- 
s.cell) HOP-62 


1.0 


0.7 


neuro*; met SK-N- 
AS 


1.4 


0.4 


Lung ca. (non- 
s.cl) NCI-H522 


1.3 


0.8 


astrocytoma SF- 
539 


1.2 


1.0 


Lung ca. 
(squam.) SW 
900 


1.5 


l.l 


astrocytoma SNB- 
75 


2.7 


0.8 


Lung ca. 
(squam.) NCI- 
H596 


0.0 


0.2 


glioma SNB-19 


12.6 


22.2 


Mammary 
gland 


1.2 


0.9 


glioma U251 


3.0 


2.1 


Breast ca.* 
(pl.ef) MCF-7 


2.1 


4.0 


glioma SF-295 


0.6 


0.4 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


2.3 


0.5 


Heart (fetal) 


1.6 


1.2 


Breast ca.* 
(pl.ef) T47D 


0.0 


u.u 


Heart 


0.6 


1.2 


Breast ca. BT- 
549 


1.3 


0.5 


Skeletal muscle 
(fetal) 


3.4 


4.1 


Breast ca. 
MDA-N 


0.0 


A A 

0.0 


Skeletal muscle 


0.1 


0.2 


Ovary 


23.3 


! 30.6 


Bone marrow 


0.2 


0.0 


Ovarian ca. 
OVCAR-3 


8.4 


7.4 


Thymus 


0.7 


3.6 


Ovarian ca. 
OVCAR-4 


2.3 


0.9 


Spleen 


1.1 


0.5 


Ovarian ca. 
OVCAR-5 


1.3 


l.O 


Lymph node 


0.6 


0.2 


Ovarian ca. 
OVCAR-8 


2.1 


2.0 


Colorectal 


0.6 


O.J 


Ovarian ca. 
IGROV-1 


0.4 


0.4 


Stomach 


2.6 


0.8 


Ovarian ca.* 
(ascites) SK- 
OV-3 


1.4 


0.8 


Small intestine 


2.9 


1.2 


Uterus 


1.8 


0.5 


Colon ca. SW480 


3.6 


0.9 


Placenta 


0.7 


0.2 


Colon ca.* 

SW620(SW480 

met) 


0.6 


0.7 


Prostate 


1.5 


0.5 


Colon ca. HT29 


0.0 


0.0 


Prostate ca.* 
(bone met)PC- 
3 


0.6 


0.5 
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Colon ca. HCT- 
116 


1.5 


1 y 

l.o 


Testis 


1 1 n 
11.0 


O. / 


Colon ca. CaCo-2 


0.6 


0.5 


Melanoma 
Hs688(A).T 


1.2 


0.3 


Colon ca. 
tissue(OD03866) 


0.2 


0.5 


Melanoma* 
(met) 

Hs688(B).T 


0.8 


0.3 


Colon ca. HCC- 
2998 


0.1 


0.0 


Melanoma 
UACC-62 


0.2 


0.6 


Gastric ca.* (liver 
met) NCI-N87 


A 1 

4.1 


2.4 


Melanoma 
Ml4 


U.Z 


U.z 


Bladder 


2.0 


4.5 


Melanoma 
LOX IMVI 


0.2 


0.1 


Trachea 


2.9 


2.9 


Melanoma* 
(met) SK- 
MEL-5 


1.4 


0.5 


Kidney 


2.5 


8.8 


Adipose 


0.5 


0.4 



Table OE . Panel 2D 



Tissue Name 


Rel. Exd.{%) 
Ag2839, Run 
162559077 


Tissue Name 


Rel. Exp.(%) 
Ag2839, Run 
162559077 


Normal Colon 


14.1 


Kidney Margin 
8120608 


21.2 


CC Well to Mod Diff 
(OD03866) 


1.6 


Kidney Cancer 
8120613 


1.1 


CC Margin (OD03866) 


2.2 


Kidney Margin 
8120614 


27.7 


CC Gr.2 rectosigmoid 
(OD03868) 


0.6 


Kidney Cancer 
9010320 


13.6 


CC Margin (OD03868) 


3.0 


Kidney Margin 
9010321 


25.7 


CC Mod Diff (ODO3920) 


0.6 


Normal Uterus 


3.0 


CC Margin (ODO3920) 


3.5 


Uterus Cancer 064011 


12.7 


CC Gr.2 ascend colon 
(OD03921) 


3.6 


Normal Thyroid 


60.7 


CC Margin (OD03921) 


2.3 


Thyroid Cancer 
064010 


34.4 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


3.4 


Thyroid Cancer 
A302152 


41.2 


Liver Margin (ODO4309) 


0.5 


Thyroid Margin 
A302153 


35.4 


Colon mets to lung 
(OD04451-01) 


11.0 


Normal Breast 


7.3 


Lung Margin (OD04451- 


11.3 


Breast Cancer 


0.3 
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02) 




[OD04566) 




Normal Prostate 6546-1 


A A A 

44.4 


Breast Cancer 
(OD04590-01) 


Z.b 


Prostate Cancer 
(OD04410) 


10.0 


3reast Cancer Mets 
(OD04590-03) 


"> A 

LA 


Prostate Margin 
(OD04410) 


18.3 


3reast Cancer 
Metastasis (OD04655- 
05) 


11.6 


Prostate Cancer 
(OD04720-01) 


13.8 


Breast Cancer 064006 


3.9 


Prostate Margin 
(OD04720-02) 


28.1 


3reast Cancer 1024 


5.9 


Normal Lung 061010 


35.1 


Breast Cancer 
9100266 


31.4 


Lung Met to Muscle 
(OD04286) 


1.1 j 


Breast Margin 
9100265 


no 


Muscle Margin 
(OD04286) 


O A 
Z.U 


3reast Cancer 
A209073 


^ St 
3.5 


Lung Malignant Cancer 
(OD03126) 


o.o 


Breast Margin 
A2090734 


d 1 


Lung Margin (OD03126) 


20.6 


Normal Liver 


1.0 


Lung Cancer (OD04404) 


15.6 


Liver Cancer 064003 


0.1 


Lung Margin (OD04404) 


11.0 


Liver Cancer 1025 


0.5 


Lung Cancer (OD04565) 


3.1 


Liver Cancer 1026 


1.8 


Lung Margin (OD04565) 


4.6 


Liver Cancer 6004-T 


1.1 


Lung Cancer (OD04237- 
01) 


1A A 

20.4 


Liver 1 issue 6004-N 


A A 


Lung Margin (OD04237- 
02) 


1 /C c 
1 O.J 


Liver Cancer oUUj- 1 


U. / 


Ocular Mel Met to Liver 
(ODO4310) 


A £ 

0.6 


Liver 1 issue oUO 3-JN 


A A 

U.o 


Liver Margin (ODO4310) 


0.5 


Normal Bladder 


42.0 


Melanoma Mets to Lung 
(OD04321) 


8.1 


Bladder Cancer 1023 


1.1 


Lung Margin (OD04321) 


20.9 


Bladder Cancer 
A302173 


5 /.y 


K T 1 TV ' J 

Normal Kidney 


87.7 


Bladder Cancer 
(OD04718-01) 


33.0 


jy * J r-y -V.T _ 1 „ 1 _ 

Kidney Ca, Nuclear grade 


3.7 


Bladder Normal 
Adjacent (OD04718- 
03) 


9.7 


Kidney Margin 
(OD04338) 


33.0 


Normal Ovary 


60.3 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


24.1 


Ovarian Cancer 
064008 


20.4 


Kidney Margin 


33.9 


Ovarian Cancer 


100.0 
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(OD04339) 




(OD04768-07) 




Kidney Ca, Clear cell type 
(OD04340) 


7.1 


Ovary Margin ! 
(OD04768-08) 


4.4 


Kidney Margin 
(OD04340) 


52.5 


Normal Stomach 


8.2 


Kidney Ca, Nuclear grade 
3 (OD04348) 


1.8 


Gastric Cancer '■ 
9060358 


4.1 


Kidney Margin 
(OD04348) 


29.1 


Stomach Margin 
9060359 


10.0 


Kidney Cancer 
(OD04622-01) 


2.0 


Gastric Cancer 
9060395 


9.3 


Kidney Margin 
(OD04622-03) 


9.5 


Stomach Margin 
9060394 


4.5 


Kidney Cancer 
(OD04450-01) 


83.5 


Gastric Cancer 
9060397 


3.2 


Kidney Margin 
(OD04450-03) 


62.9 


Stomach Margin 
9060396 


1.6 


Kidney Cancer 8120607 


15.3 


Gastric Cancer 
064005 


4.8 



Table OF . Panel 4D 



Tissue Name 


Rel. 

Exp.(%) 
Ag2031, 

Run 
152784562 


Rel. 

Exp.(%) 
Ag2839, 
Run 
162294682 


Tissue Name 


Rel. 

Exp.(%) 
Ag2031, 
Run 
152784562 


Rel. 
Exp.(%) 
Ag2839, 

Run 
162294682 


Secondary Thl act 


3.0 


1.1 


HUVEC IL-lbeta 


12.2 


8:1 


Secondary Th2 act 


1.8 


1.0 


HUVEC IFN ' 
gamma 


22.7 


21.0 


Secondary Trl act 


2.1 


1.2 


HUVEC TNF 
alpha + IFN 
gamma 


4.0 


3.9 


Secondary Thl rest 


0.5 


0.2 


HUVEC TNF 
alpha + IL4 


7.2 


6:6 


Secondary Th2 rest 


0.2 


0.3 


HUVEC IL-11 


13.7 


15.6 I 


Secondary Trl rest 


0.2 


0.0 


Lung 

Microvascular EC 
none 


22.5 


39.0 


Primary Thl act 


1.6 


1.0 


Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


10.8 


9.6 


Primary Th2 act 


0.5 


0.5 


Microvascular 
Dermal EC none 


63.7 


86.5 


Primary Trl act 


0.8 


0.6 


Microsvasular 
Dermal EC 


17.9 


19.8 



433 









TNFalpha + IL- 
lbeta 






Primary Thl rest 


3.1 


2.5 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


2.6 


30.8 


Primary Th2 rest 


0.3 


0.6 


Small airway 
epithelium none 


10.4 


9.9 


Primary Trl rest 


0.7 


0.6 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


100.0 


100.0 


CD45RA CD4 
lymphocyte act 


5.2 


2.5 


Coronery artery 
SMC rest 


14.1 


18.2 


CD45ROCD4 
lymphocyte act 


1.1 


0.6 


Coronery artery 
SMC TNFalpha + 
IL-lbeta 


11.7 


6.9 


CD8 lymphocyte 
act 


18 


2.1 


Astrocytes rest 


77.9 


79.0 


Secondary CD8 
lymphocyte rest 


0.5 


0.7 


Astrocytes 
TNFalpha + IL- 
lbeta 


61.6 


39.0 


Secondary CD8 
lymphocyte act 


1.6 


2.3 


KU-812 
(Basophil) rest 


0.0 


0.0 


CD4 lymphocyte 
none 


0.1 


0.2 


KU-812 

(Basophil) 

PMA/ionomycin 


0.1 


0.4 


2ry 

Thl/Th2/Trl anti- 
CD95CH11 


0.3 


0.5 


CCD1106 

(Keratinocytes) 

none 


10.8 


17.4 


LAK cells rest 


1.0 


1.2 


CCD 1106 
(Keratinocytes) 
TNFalpha + IL- 
lbeta 


2.0 


14.4 


LAK cells IL-2 


5.0 


6.3 


Liver cirrhosis 


3.1 


5.0 


LAK cells IL-2+IL- 
12 


0.8 


0.9 


Lupus kidney 


3.3 


3.4 


LAK cells IL- 
2+IFN gamma 


1.3 


1 /Z 

1.6 


INC. \-Wlyl none 


4U.3 




LAK cells IL-2+ IL- 
18 


1.0 


1.6 


NC1-H292 1L-4 


lb.3 


A O A 

48.U 


LAK cells 
PMA/ionomycin 


0.1 


0.2 


NCI-H292 IL-9 


69.3 


68.3 


NK Cells IL-2 rest 


3.5 


3.8 


NCI-H292 IL-13 


36.3 


31.0 


Two Way MLR 3 
day 


1.1 


1.4 


NCI-H292 IFN 
gamma 


40.6 


28.3 


Two Way MLR 5 


1.0 


0.5 


HPAEC none 


40.9 


41.5 
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day 












Two Way MLR 7 
day 


A A 

0.4 


A "5 

0.3 


HPAEC TNF 
alpha + IL-1 beta 


1 J.O 


13. j 


PBMC rest 


A A 

0.4 


A O 

0.5 


Lung fibroblast 
none 


c c 

J.J 


4.2 


PBMC PWM 


1.3 


1.3 


Lung fibroblast 
TNF alpha + IL-1 
beta 


2.6 


2.2 | 


PBMC PHA-L 


2.7 


4.1 


Lung fibroblast IL- 
4 


8.6 


9.8 


Ramos (B cell) 
none 


2.1 


1.3 


Lung fibroblast IL- 
9 


5.6 


6.0 


Ramos (B cell) 
ionomycin 


5.6 


11.5 


Lung fibroblast IL- 
13 


4.7 


3.7 


B lymphocytes 
PWM 


1.1 


2.4 


Lung fibroblast 
IFN gamma 


o o 

8.8 


10.0 


B lymphocytes 
CD40L and IL-4 


0.8 


0.3 


Dermal fibroblast 
CCD 1070 rest 


14.8 


14.0 


EOL-1 dbcAMP 


9.9 


11.3 


Dermal fibroblast 
CCD1070 TNF 
alpha 


17.6 


19.2 


EOL-1 dbcAMP 
PMA/ionomycin 


5.0 


4.5 


Dermal fibroblast 
CCD1070 IL-1 
beta 


5.0 


3.4 


Dendritic cells none 


A 1 

U.z 


A 1 
0.1 


Dermal fibroblast 
IFN gamma 


n a 


J.Z 


uenariiic cens i^ro 


1 Q 

1 .V 


1 Q 


Dermal fibroblast 
IL-4 


Zo.J 


Z 1 .u 


Dendritic cells anti- 
CD40 


0 7 
v. I 


0 0 


1 iJlJ v^UllLli> z, 


0 7 


0 0 
yj.y 


Monocytes rest 


0.6 


0.6 


IBD Crohn's 


1.4 


1.6 


Monocytes LPS 


0.1 


0.0 


Colon 


13.3 


9.2 


Macrophages rest 


0.6 


0.4 


Lung 


| 18.3 


14.2 


Macrophages LPS 


0.0 


0.1 


Thymus 


89.5 


90.1 


HUVEC none 


29.3 


33.7 


Kidney 


20.3 


24.3 


HUVEC starved 


59.9 


65.1 









Table OG . Panel 5D 



Tissue Name 


Rel. Exp.(%) 
Ag2839, Run 
223676497 


Tissue Name 


Rel. Exp.(%) 
Ag2839, Run 
223676497 


97457_Patient- 
02go adipose 


3.6 


94709_Donor 2 AM - A_adipose 


46.0 


97476_Patient- 
07sk skeletal muscle 


3.5 


94710_Donor 2 AM - B_adipose 


22.2 


97477 Patient- 


3.3 


94711 Donor 2 AM -C adipose 


23.2 
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97478_Patient- 


3.3 5 


>4712_Donor 2 AD - A_adipose 


17.9 


97481_Patient- 

ooK. bJvClCldl IHUD^IV 


2.6 < 


)4713_Donor 2 AD - B_adipose 


30.4 


97482_Patient- 

UoUL ULCIUb 


2.5 ( 


)4714_Donor 2 AD - C_adipose 


13.9 


97483JPatient- 


( 

2.7 


)4742_Donor 3 U - 

\ Mesenchymal Stem Cells 


3.7 


97486_Patient- 


< 

0.8 


?4743_Donor 3 U - 

B Mesenchymal Stem Cells 


2.7 


97487_Patient- 


2.5 


94730_Donor 3 AM - A_adipose 


48:0 


97488_Patient- 


2.3 


94731_Donor 3 AM - Badipose 


20.4 


97492_Patient- 
uui uierua 


3.7 


94732_Donor 3 AM - C_adipose 


25^0 


97493_Patient- 
upi piaceiiia 


6.1 


94733_Donor 3 AD - A_adipose 


21.8 


97495_Patient- 

1 rr/-\ onir\r\cP 

i go aQipubc 


5.2 


94734_Donor 3 AD - B adipose 


11.9 


97496J > atient- 


1.3 


94735_Donor 3 AD - C adipose 


14.8 


97497_Patient- 

1 n't" 1 lt^fllC 

. lilt uterus 


6.7 


77 1 38_Liver_HepG2untreated 


0.7 


97498_Patient- 
ipi piacenta 


4.2 


73556_Heart_Cardiac stromal cells 
(primary) 


39.5 


97500_Patient- 


9.8 


81735_Small Intestine 


13.9 


97501_Patient- 
12sk skeletal muscle 


7.0 


72409JK.idney_Proximal 
Convoluted Tubule 


2.0 


GT^fY") Patient 

12ut uterus 


12.3 


82685_Small intestine Duodenum 


2.1 


97503_Patient- 

1 Zpi pidCCIlUl 


4.0 


90650_Adrenal_Adrenocortical 
adenoma 


100.0 


94721_Donor2U - 
A Mesenchymal Stem 
Cells 


7.5 


72410_Kidney_HRCE 


12.7 


94722_Donor 2 U - 
B Mesenchymal Stem 
Cells 


1.1 


72411_Kidney_HRE 


27.0 


94723_Donor 2 U - 
C Mesenchymal Stem 
Cells 


4.2 


73139_Uterus_Uterine smooth 
muscle cells 


2.9 



Table OH . Panel CNS_1 



436 



Tissue Name 


Rel. Exp.(%) 
Ag2031, Run 
171620593 


Rel. Exp.(%) 
Ag2839, Run 
171669729 


Tissue Name 


Rel. Exp.(%) 
Ag2031, Run 
171620593 


Rel. Exp.(%) 
Ag2839, Run 
171669729 


BA4 Control 


18.8 


27.9 


3A17PSP 


12.0 


14.6 


BA4 Control2 


27.9 


43.8 


3A17PSP2 


4.3 


5.1 


BA4 

Alzheimer's2 


3.3 


3.1 ; 


Sub Nigra 
Control 


55.1 


67.8 


BA4 

Parkinson's 


36.1 


< 

4o.i ; 


Sub Nigra 
Control2 


39.5 


47.6 


BA4 

Parkinson's2 


51.4 


37.1 


Sub Nigra 
Alzheimer's2 


15.2 


24.1 


BA4 

Huntington's 


24.1 




Sub Nigra 
Parkinson's2 


S7 8 


79.0 


BA4 

Huntington's2 


3.3 




Sub Nigra 
Huntington's 




100.0 


BA4 PSP 


5.0 




Sub Nigra 
:iuntington's2 


JU.U 


38.7 


BA4 PSP2 


17.1 


21.0 


Sub Nigra PSP2 


11.5 


12.7 


BA4 

Depression 


8.9 


10.0 


Sub Nigra 
Depression 


5.9 


9.3 


BA4 

Depression2 


6.3 


8.7 


Sub Nigra 
Depression2 


6.6 


5.5 


BA7 Control 


26.6 


28.7 


Glob Palladus 
Control 


20.7 


15.2 


BA7 Control2 


25.5 


31.9 


Glob Palladus 
Control2 


10.2 


7.7 


BA7 

Alzheimer's2 


4.8 


4.7 


Glob Palladus 
Alzheimer's 


13.5 


20.0 


BA7 

Parkinson's 


13.7 


17.6 


Glob Palladus 
Alzheimer's2 


4.7 


5.5 


BA7 

Parkinson's2 


20.7 


20.6 


Glob Palladus 
Parkinson's 


100.0 


82.9 


BA7 

Huntington's 


24.0 


34.2 


Glob Palladus 
Parkinson's2 


12.6 


18.6 


BA7 

Huntington's2 


31.2 


31.9 


Glob Palladus 
PSP 


1.7 


3.8 


BA7 PSP 


15.2 


20.9 


Glob Palladus 
PSP2 


4.1 


4.9 


BA7 PSP2 


13.0 


18.4 


Glob Palladus 
Depression 


4.2 


4.3 


BA7 

Depression 


6.7 


6.4 


Temp Pole 
Control 


8.4 


9.6 


BA9 Control 


17.6 


15.1 


Temp Pole 
Control2 


32.1 


43.8 


BA9 Control2 


51.4 


75.8 


Temp Pole 
Alzheimer's 


2.1 


4.2 
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BA9 

Alzheimer's 


2.2 


2.8 


'. ~emp Pole 
Alzheimer's2 


2.7 


4.6 


BA9 

Alzheimer's2 


6.8 


7.1 


Temp Pole 
Parkinson's 


20.9 


22.5 


BA9 

Parkinson's 


17.8 


20.4 


Temp Pole 
Parkinson's2 


18.4 


23.3 


BA9 

Parkinson's2 


40.3 


31.9 


Temp Pole 
Huntington's 


32.3 


37.6 ! 


BA9 

Huntington's 


29.3 


38.4 


Temp Pole PSP 


3.5 


2.1 


BA9 

Huntington's2 


8.3 


8.0 


Temp Pole 
PSP2 


1.9 


2.8 


BA9 PSP 1 


8.7 


8.2 


Temp Pole 
Depression2 


4.2 


5.4 


BA9 PSP2 


3.4 


1.9 


Cing Gyr 
Control 


42.3 


64.6 


BA9 

Depression 


4.7 


4.4 


Cing Gyr 
Control2 


26.8 


27.0 


BA9 

Depression2 


3.8 


4.8 


Cing Gyr 
Alzheimer's 


13.0 


20.0 


BA 17 Control 


27.7 


32.1 


Cing Gyr 
Alzheimer's2 


3.3 


' 5.2 


BA17 
Control2 


28.1 


33.2 


Cing Gyr 
Parkinson's 


34.6 


37.9 


BA17 

Alzheimer's2 


2.8 


3.1 


Cing Gyr 
Parkinson's2 


30.6 


34.6 


BA17 
Parkinson's 


27.2 


30.1 


Cing Gyr 
Huntington's 


50.7 


66.0 


BA17 

Parkinson's2 


25.2 


22.1 


Cing Gyr 
Huntington's2 


26.2 


33.0 


BA17 

Huntington's 


15.3 


18.8 


Cing Gyr PSP 


12.2 


17.4 


BA17 

Huntington's2 


7.4 


10.5 


Cing Gyr PSP2 


5.4 


6.8 


BA17 
Depression 


9.2 


7.7 


Cing Gyr 
Depression 


j 5.4 


8.6 


BA17 

Depression2 


15.4 


15.1 


Cing Gyr 
Depression2 


11.0 


10.2 



CNS_neurodegeneration_vLO Summary: Ag2839 While no association between the 



CG55910-01 gene and Alzheimer's disease is evident from the results of this panel, this 
experiment confirms expression of this gene in the brain. See Panel 1 .3D for discussion of utility 
of this gene in the central nervous system. 
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Panel 1.3D Summary: Ag203 1/2839 Brain-specific expression of the CG55910-01 gene 
suggests a role for this gene in CNS processes. Polyunsaturated fatty acids (PUFAs), specifically 
the n-3 and n-6 series, play a key role in the progression or prevention of human diseases such as 
obesity, diabetes, cancer, and neurological and heart disease. They function mainly by affecting 
cellular membrane lipid composition, metabolism, signal-transduction pathways, and by direct 
control of gene expression. Therefore, modulators of this gene product may have utility in treating 
neurological diseases, such as Alzheimer's disease. 

This gene is also moderately expressed in a variety of metabolic tissues including 
pancreas, adrenal, thyroid, pituitary, adult and fetal heart, and adipose. This gene product appears 
to be differentially expressed in fetal (CT value = 30-32) vs adult skeletal muscle (CT value = 34) 
and may be useful for the identification of the adult vs fetal source of this tissue. This gene 
encodes a fatty acid desaturase homolog. Fatty acid desaturases are on the metabolic pathway to 
triglyceride deposition. Thus, small molecule inhibition of this gene product may prevent the 
formation of fat and be effective in the treatment for obesity. 

Panel 2D Summary: Ag2839 The expression of the CG55910-01 gene appears to be 
highest in a sample derived from an ovarian cancer (CT=27.8). Of note is the difference in 
expression between this ovarian cancer and its normal adjacent tissue. There is also expression in 
a number of ovarian cancer samples in this panel. Thus, the expression of this gene could be used 
to distinguish this ovarian cancer from its normal adjacent tissue. Moreover, therapeutic 
modulation of this gene, through the use of small molecule drugs, antibodies or protein 
therapeutics might be of benefit in the treatment of ovarian cancer. 

Panel 4D Summary: Ag203 1/2839 The CG55910-01 transcript is highly expressed in 
TNFalpha and II- 1 beta stimulated small airway epithelium, normal thymus, dermal fibroblasts, 
and NCI-H292 cells but not in leukocytes. This expression pattern is consistent with both sets of 
primers and probes. The expression profile suggests that the protein encoded by this transcript 
could potentially regulate T cell development in the thymus and the response of small airway 
epithelium to proinflammatory cytokines. Thus, therapeutics designed with the protein encoded by 
this transcript could be important in immune modulation and in the treatment of lung diseases 
such as asthma and COPD. 
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Panel 5D Summary: Ag2839 Expression of the CG559 10-01 gene is mainly restricted to 
adipose. This gene encodes an acetyl coA desaturase. Fatty acid desaturases are on the metabolic 
pathway to triglyceride deposition. Thus, small molecule inhibition of this gene product may 
prevent the formation of fat and be effective in the treatment for obesity. Thus, therapeutic 
modulation of the expression or function of this gene may be effective in the treatment of obesity. 

Panel CNS_1 Summary: Ag2839 While no association between the CG55910-01 gene 
and any disease is evident from the results of this panel, this experiment confirms expression of 
this gene in the brain. See Panel 1.3D for discussion of utility of this gene in the central nervous 
system. 

P. CG50281-01: 34 Wnt 10B like (NOV11) 

Expression of gene CG50281-01 was assessed using the primer-probe set Ag2538, 
described in Table PA. Results of the RTQ-PCR runs are shown in Tables PB, PC, PD, PE and 
PF. 



Table PA . Probe Name Ag2538 



Primers 


Sequences 


Start Position 


SEQ ID NO 


Forward 


5 ' -acaacgccttgactcttcttct-3 ' 


115 


332 


Probe 


TET-5 1 -aagacctccaagcctcagggactctg-3 1 -TAMRA 


139 


333 


Reverse 


5 • -acaagaagaaacacccct tgat - 3 1 


168 


334 



Table PB . CNS_neurodegeneration_vl.O 



Tissue Name 


Rel. Exp.(%) Ag2538, 
Run 208779569 


Tissue Name 


Rel. Exp.(%) Ag2538, 
Run 208779569 


AD 1 Hippo 


19.6 


Control (Path) 3 
Temporal Ctx 


5.2 


AD 2 Hippo 


35.4 


Control (Path) 4 
Temporal Ctx 


24.7 


AD 3 Hippo 


1.6 


AD 1 Occipital Ctx 


6.8 


AD 4 Hippo 


0.0 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Hippo 


4.0 


AD 3 Occipital Ctx 


7.6 


AD 6 Hippo 


19.1 


AD 4 Occipital Ctx 


29.5 


Control 2 Hippo 


54.3 


AD 5 Occipital Ctx 


12.6 


Control 4 Hippo 


5.2 


AD 6 Occipital Ctx 


7.6 


Control (Path) 3 
Hippo 


0.0 


Control 1 Occipital 
Ctx 


0.0 j 


AD 1 Temporal Ctx 


19.5 


Control 2 Occipital 
Ctx 


49.3 


AD 2 Temporal Ctx 


38.2 


Control 3 Occipital 


7.6 
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Ctx 




AD 3 Temporal Ctx 


6.7 


Control 4 Occipital 
Ctx 


0.0 


AD 4 Temporal Ctx 


4.2 


Control (Path) 1 
Occipital Ctx 


61.1 


AD 5 Inf Temporal 
Ctx 


43.5 


Control (Path) 2 
Occipital Ctx 


2.6 


AD 5 Sup Temporal 
Ctx 


58.2 


Control (Path) 3 
Occipital Ctx 


2.8 


AD 6 Inf Temporal 
Ctx 


58.2 


Control (Path) 4 
Occipital Ctx 


28.3 


AD 6 Sup Temporal 
Ctx 


68.8 


Control 1 Parietal 

Ctx 


4.4 


Control 1 Temporal 
Ctx 


5.8 


Control 2 Parietal 
Ctx 


59.9 


Control 2 Temporal 
Ctx 


41.2 


Control 3 Parietal 
Ctx 


9.0 


Control 3 Temporal 
Ctx 


18.3 


Control (Path) 1 
Parietal Ctx 


100.0 


Control 3 Temporal 
Ctx 


21.5 


Control (Path) 2 
Parietal Ctx 


40.1 


Control (Path) 1 
Temporal Ctx 


83.5 


Control (Path) 3 
Parietal Ctx 


0.0 


Control (Path) 2 
Temporal Ctx 


58.6 


Control (Path) 4 
Parietal Ctx 


14.4 



Table PC . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Ag2538, Run 
162187100 


Rel. Exp.(%) 
Ag2538, Run 
165639905 


Tissue Name 


Rel. Exp.(%) 
Ag2538, Run 
162187100 


Rel. Exp.(%) 
Ag2538, Run 
165639905 


Liver 

adenocarcinoma 


0.0 


0.0 


Kidney (fetal) 


0.0 


0.0 


Pancreas 


0.0 


0.0 


Renal ca. 786- 
0 


0.0 


0.0 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


Renal ca. A498 


0.0 


0.0 


Adrenal gland 


0.0 


0.0 


Renal ca. RXF 
393 


10.2 


42.3 


Thyroid 


0.0 


0.0 


Renal ca. 
ACIIN 


0.0 


0.0 


Salivary gland 


0.0 


0.0 


Renal ca. UO- 
31 


0.0 


0.0 


Pituitary gland 


0.0 


0.0 


Renal ca. TK- 
10 


0.0 


3.1 


Brain (fetal) 


18.0 


46.7 


Liver 


0.0 


0.0 


Brain (whole) 


11.3 


0.0 


Liver (fetal) 


0.0 


0.0 
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Brain (amygdala) 


22.2 


59.9 


Jver ca. 
lepatoblast) 
iepG2 


0.0 


0.0 


Brain (cerebellum) 


0.0 


0.0 


-ung 


0.0 


o.o ! 


Brain 

(hippocampus) 


31.6 


66.9 


oing (fetal) 


0.0 


0.0 


Brain (substantia 
nigra) 


0.0 


0.0 


Lung ca. (small 
;ell) LX-1 


0.0 


0.0 


w / 

Brain (thalamus) 


0.0 


10.5 


Lung ca. (small 
:ell) NCI-H69 


0.0 


0.0 


Cerebral Cortex 


100.0 


5.7 


^ung ca. (s.cell 
var.) SHP-77 


0.0 


0.0 


Spinal cord 


0.0 


0.0 

■' 


Lung ca. (large 
cell)NCI-H460 


u.u 


JO.U 


glio/astro U87-MG 


0.0 


0.0 


Lung ca. (non- 
sm. cell) A549 


u.u 


ft ft 


glio/astro U-118- 
MG 


0.0 


0.0 


^ung ca. (non- 

s.cell)NCI- 

H23 


8.7 


0.0 


astrocytoma 
SW1783 


0.0 


0.0 


Lung ca. (non- 
s.cell) HOP-62 


U.U 


u.u 


neuro*; met SK-N- 
AS 


7.7 


0.0 


Lung ca. (non- 
s.cl) NCI-H522 


0.0 


0.0 


astrocytoma SF- 
539 


0.0 


0.0 


Lung ca. 
(squam.) SW 
900 


0.0 


0.0 


astrocytoma SNB- 
75 


0.0 


0.0 


Lung ca. 
(squam.) NCI- 
H596 


0.0 


0.0 


glioma SNB-19 


6.8 


0.0 


Mammary 
gland 


u.u 


U.U 


glioma U251 


0.0 


0.0 


Breast ca.* 
(pl.ef) MCF-7 




n n 

u.u 


glioma SF-295 


0.0 


0.0 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


0.0 


0.0 


Heart (fetal) 


a a 
U.U 


u.u 


Breast ca.* 
(pl.ef) T47D 


7 5 


0.0 


Heart 


A A 
U.U 


n n 
u.u 


Breast ca. BT- 
549 


0 0 


15.6 


Skeletal muscle 
(fetal) 


4.5 


0.0 


Breast ca. 
MDA-N 


0.0 


0.0 


Skeletal muscle 


0.0 


0.0 


Ovary 


0.0 


0.0 


Bone marrow 


0.0 


0.0 


Ovarian ca. 
OVCAR-3 


0.0 


0.0 


Thymus 


0.0 


0.0 


Ovarian ca. 


0.0 


0.0 
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( 


OVCAR-4 






Spleen 


0.0 


o.o ; 


Ovarian ca. 
OVCAR-5 


0.0 


0.0 


Lymph node 


ft ft 

u.u 


n.i 


Ovarian ca. 
OVCAR-8 


0 0 


0.0 


Colorectal 


u.u 


10 4 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


Stomach 


0.0 


0.0 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.0 


0.0 


Small intestine 


8.9 


100.0 


Uterus 


0.0 


0.0 


Colon ca. SW480 


0.0 


0.0 


Placenta 


0.0 


0.0 


Colon ca.* 

SW620(SW480 

met) 


0.0 


0.0 


Prostate 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.0 


Prostate ca.* 
(bone met)PC- 
3 


0.0 


0.0 


Colon ca. HCT- 
116 


1 O A 


ft ft 


Testis 




0 0 


Colon ca. CaCo-2 


1 A /" 

lU.o 


ft ft 
U.U 


Melanoma 
Hs688(A).T 




0 0 


Colon ca. 
tissue(OD03866) 


0.0 


0.0 


Melanoma* 
(met) 

Hs688(B).T 


0.0 


0.0 


Colon ca. HCC- 
2998 


14.5 


0.0 


Melanoma 
UACC-62 


9.2 


0.0 


Gastric ca.* (liver 
met)NCI-N87 


A A 
0.0 


ft ft 
U.U 


Melanoma 
M14 


8 4 

0.*T 


0 0 


Bladder 


23.3 


15.0 


Melanoma 
LOX IMVI 


5.3 


0.0 


Trachea 


0.0 


0.0 


Melanoma* 
(met) SK- 
MEL-5 


0.0 


51.4 


Kidney 


0.0 


0.0 


Adipose 


0.0 


0.0 



Table PP . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Ag2538, Run 
161920580 


Tissue Name 


Rel. Exp.(%) 
Ag2538, Run 
161920580 


Normal Colon 


9.7 


Kidney Margin 
8120608 


2.9 


CC Well to Mod Diff 
(OD03866) 


0.0 


Kidney Cancer 
8120613 


0.0 


CC Margin (OD03866) 


9.8 


Kidney Margin 
8120614 


0.0 
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CC Gr.2 rectosigmoid 
(OD03868) 


6.0 


Cidney Cancer 
>010320 


0.0 


CC Margin (OD03868) 


0.0 


Cidney Margin 
J010321 


0.0 


CC Mod Diff (ODO3920) 


0.0 


formal Uterus 


0.0 


CC Margin (ODO3920) 


0.0 


Jterus Cancer 064011 


0.0 


CC Gr.2 ascend colon 
(OD03921) 


0.0 


formal Thyroid 


0 0 

\J.\J 


CC Margin (OD03921) 


21.8 ( 


rhyroid Cancer 
364010 


0 0 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.0 


Tiyroid Cancer 
A302152 


8.4 


Liver Margin (ODO4309) 


0.0 


Thyroid Margin 
A302153 


0.0 


Colon mets to lung 
(OD04451-01) 


0.0 


Normal Breast 


0.0 


Lung Margin (OD04451- 
02) 


0.0 


Breast Cancer 
(OD04566) 


0.0 


Normal Prostate 6546-1 


0.0 


Breast Cancer 
(OD04590-01) 


R ft 
o.U 


Prostate Cancer 
(OD04410) 


10.1 


Breast Cancer Mets 
(OD04590-03) 


ft ft 
U.U 


Prostate Margin 
(OD04410) 


0.0 


Breast Cancer 
Metastasis (OD04655- 
05) 


0.0 


Prostate Cancer 
(OD04720-01) 


0.0 


Breast Cancer 064006 


0.0 


Prostate Margin 
(OD04720-02) 


0.0 


Breast Cancer 1024 


0.0 


Normal Lung 061010 


10.4 


Breast Cancer 
9100266 


0.0 


Lung Met to Muscle 
(OD04286) 


0.0 


Breast Margin 
9100265 


0 0 


Muscle Margin 
(OD04286) 


U.U 


Breast Cancer 
A209073 


0.0 


Lung Malignant Cancer 
(OD03126) 


0 0 

U.U 


Breast Margin 
A2090734 


8.5 


Lung Margin (OD03126) 


0.0 


Normal Liver 


0.0 


Lung Cancer (OD04404) 


0.0 


Liver Cancer 064003 


0.0 


Lung Margin (OD04404) 


0.0 


Liver Cancer 1025 


A A 

O.U ! 


Lung Cancer (OD04565) 


0.0 


Liver Cancer 1026 


0.0 


Lung Margin (OD04565) 


| 0.0 


Liver Cancer 6004-T 


0.0 


Lung Cancer (OD04237- 

on 


0.0 


Liver Tissue 6004-N 


13.5 


Lung Margin (OD04237- 


0.0 


Liver Cancer 6005-T 


0.0 
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Ocular Mel Met to Liver 
(ODO4310) 


U.U 


^iver i issue ouu^-rs 


0 0 


Liver Margin (ODO4310) 


0.0 


formal Bladder 


0.0 


Melanoma Mets to Lung 
(OD04321) 


0.0 


Bladder Cancer 1023 


0.0 


Lung Margin (OD04321) 


A A 

0.0 


Bladder Cancer 
A302173 


inn ft 


Normal Kidney 


7.3 


Bladder Cancer 
(OD04718-01) 




Kidney Ca, Nuclear grade 
2 (OD04338) 


0.0 


Bladder Normal 
Adjacent (OD047 18- 
03) 


0.0 


Kidney Margin 
(OD04338) 


8.4 


Normal Ovary 


0.0 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


8.3 


Ovarian Cancer 
064008 


0.0 


Kidney Margin 
(OD04339) 


0.0 


Ovarian Cancer 
(OD04768-07) 


6.2 


Kidney Ca, Clear cell type 
(OD04340) 


0.0 


Ovary Margin 
(OD04768-08) 


0.0 


Kidney Margin 
(OD04340) 


0.0 


Normal Stomach 


0.0 ! 


Kidney Ca, Nuclear grade 
3 (OD04348) 


0.0 


Gastric Cancer 
9060358 


0.0 


^ * — — 

Kidney Margin 
(OD04348) 


0.0 


Stomach Margin 
9060359 


0.0 


Kidney Cancer 
(OD04622-01) 


0.0 


Gastric Cancer 
9060395 


0.0 


1 

Kidney Margin 
(OD04622-03) 


0.0 


Stomach Margin 
9060394 


6.7 


Kidney Cancer 
(OD04450-01) 


0.0 


Gastric Cancer 
9060397 


0.0 


Kidney Margin 
(OD04450-03) 


0.0 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.0 


Gastric Cancer 
064005 


0.0 



Table PE . Panel 3D 



Tissue Name 


Rel. Exp.(%) 
Ag2538, Run 
164843785 


Tissue Name 


Rel. Exp.(%) 
Ag2538, Run 
164843785 


Daoy- Medulloblastoma 


0.0 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


0.0 | 


TE671- Medulloblastoma 


0.0 


ES-2- Ovarian clear cell 
carcinoma 


0.0 
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D283 Med- 
Medulloblastoma 


6.1 


lamos- Stimulated with 
^MA/ionomycin 6h 


u.u 


PFSK-1- Primitive 
Neuroectodermal 


1 o o 


lamos- Stimulated with 
3 MA/ionomycin 14h 


0 0 


XF-498- CNS 


0.0 


VIEG-01- Chronic 
nyelogenous leukemia 
jnegokaryoblast) 


0.0 


SNB-78- Glioma 


0.0 


Raji- Burkitt's lymphoma 


0.0 


SF-268- Glioblastoma 1 


7.2 


Daudi- Burkitt's lymphoma 


0.0 


T98G- Glioblastoma 


0.0 


LJ266- B-cell plasmacytoma 


8.2 


SK-N-SH- 

Neuroblastoma 

(metastasis) 


0.0 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


A A 

0.0 


RL- non-Hodgkin's B-cell 
ymphoma 


u.u \ 


Cerebellum 


0.0 


JM1- pre-B-cell lymphoma 


0.0 


Cerebellum 


0.0 


Jurkat- T cell leukemia 


0.0 


NCI-H292- 
Mucoepidermoid lung 
carcinoma 


o.o 


TF- 1 - Erythroleukemia 


0.0 


DMS-114- Small cell 
lung cancer 


3.7 


HUT 78- T-cell lymphoma 


0.0 


DMS-79- Small cell lung 
cancer 


0.0 


U937- Histiocytic lymphoma 


0.0 


NCI-H146- Small cell 
lung cancer 


0.0 


KU-812- Myelogenous 
leukemia 


0.0 


NCI-H526- Small cell 
lung cancer 


0.0 


769-P- Clear cell renal 
carcinoma 


0.0 


NCI-N417- Small cell 
lung cancer 


100.0 


Caki-2- Clear cell renal 
carcinoma 


u.u 


NCI-H82- Small cell lung 
cancer 


2.3 


SW 839- Clear cell renal 
carcinoma 


u.u 


NCI-H157- Squamous 
cell lung cancer 
(metastasis) 


0.0 


G401- Wilms' tumor 


0.0 


NCI-H1155- Large cell 
lung cancer 


A A 


Hs766T- Pancreatic 
carcinoma (LN metastasis) 


0 0 

VJ.VJ 


NCI-H1299- Large cell 
lung cancer 


0.0 


CAPAN-1- Pancreatic 
adenocarcinoma (liver 
metastasis) 


0.0 


NCI-H727- Lung 
carcinoid 


0.0 


SU86.86- Pancreatic 
carcinoma (liver metastasis) 


0.0 


NCI-UMC-ll-Lung 
carcinoid 


0.0 


BxPC-3- Pancreatic 
adenocarcinoma 


0.0 


LX-1- Small cell lung 
cancer 


0.0 


HP AC- Pancreatic 
adenocarcinoma 


0.0 
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Colo-205- Colon cancer 


0,0 


MIA PaCa-2- Pancreatic 
carcinoma 


0.0 


KM 12- Colon cancer 


0.0 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


0.0 


KM20L2- Colon cancer 


0.0 


PANC-1- Pancreatic 
epithelioid ductal carcinoma 


0.0 


NCI-H716- Colon cancer 


0.0 


T24- Bladder carcinma 
(transitional cell) 


0.0 


SW-48- Colon 
adenocarcinoma 


0.0 


5637- Bladder carcinoma 


0.0 


SW1116- Colon 
adenocarcinoma 


7.2 


HT-1 197- Bladder carcinoma 


0.0 


LS 174T- Colon 
adenocarcinoma 


0.0 


UM-UC-3- Bladder carcinma 
(transitional cell) 


0.0 


SW-948- Colon 
adenocarcinoma 


0.0 


A204- Rhabdomyosarcoma 


0.0 


SW-480- Colon 
adenocarcinoma 


0.0 


HT-1 080- Fibrosarcoma 


0.0 


NCI-SNU-5- Gastric 
carcinoma 


0.0 


MG-63- Osteosarcoma 


0.0 


KATO III- Gastric 
carcinoma 


0.0 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


0.0 


NCI-SNU-16- Gastric 
carcinoma 


0.0 


SJRH30- Rhabdomyosarcoma 
(met to bone marrow) 


0.0 


NCI-SNU-1- Gastric 
carcinoma 


0.0 


A43 1 - Epidermoid carcinoma 


0.0 


RF-1- Gastric 
adenocarcinoma 


0.0 


WM266-4- Melanoma 


5.0 


RF-48- Gastric 
adenocarcinoma 


0.0 


DU 145- Prostate carcinoma 
(brain metastasis) 


0.0 


MKN-45- Gastric 
carcinoma 


0.0 


MDA-MB-468- Breast 
adenocarcinoma 


0.0 


NCI-N87- Gastric 
carcinoma 


0.0 


SCC-4- Squamous cell 
carcinoma of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


0.0 


SCC-9- Squamous cell 
carcinoma of tongue 


0.0 


RL95-2- Uterine 
carcinoma 


0.0 


SCC-15- Squamous cell 
carcinoma of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


0.0 


C AL 27- Squamous cell 
carcinoma of tongue 


12.3 



Table PF . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2538, Run 
164034950 


Tissue Name 


Rel. Exp.(%) 
Ag2538, Run 
164034950 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 
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Secondary Th2 act 


0.0 


iUVEC IFN gamma 


0.0 


Secondary Trl act 


6.0 


1UVEC TNF alpha + IFN 
*amma 


0.0 


Secondary Thl rest 


0.0 


TUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


-1UVEC 1L-11 


0.0 


Secondary Trl rest 


0.0 

l 


^ung Microvascular EC 
lone 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
rNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


6.2 

i 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


6.7 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


4.2 


Small airway epithelium 
TNFalpha + IL-lbeta 




CD45RA CD4 
lymphocyte act 


0.0 


Coronery anery oiviv^ resx 


0 0 


CD45RO CD4 
lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0 0 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + IL- 
lbeta 


0.0 


Secondary CD8 
lymphocyte act 


6.9 


KU-8 12 (Basophil) rest 


0.0 


CD4 lymphocyte none 


6.6 


KU-8 12 (Basophil) 
PMA/ionomycin 


0 0 


2ryThl/Th2/Trl anti- 
CD95 CH11 


0.0 


CCD1 106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


J. J 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


7.6 


Liver cirrhosis 


19.2 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


0.0 


LAK cells IL-2+IFN 
gamma 




MPT-I-T7Q? none 


0.0 


LAK cells IL-2+ IL-18 


0.0 


NCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


8.4 


NCI-H292 IL-9 


9.6 


NK Cells IL-2 rest 


3.1 


NCI-H292IL-13 


7.1 


Two Way MLR 3 day 


8.5 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


|Two Way MLR 7 day 


0.0 


HPAEC TNF alpha + IL-1 
beta 


0.0 
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PBMC rest 


0.0 


^ung fibroblast none 


0.0 


PBMC PWM 


0.0 


Lung fibroblast TNF alpha 
+■ IL-1 beta ! 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 


0.0 


Ramos (B cell) none j 


4.2 


Lung fibroblast IL-9 


0.0 


Ramos (B cell) 1 
ionomycin 


11.7 


^ung fibroblast IL-1 3 


0.0 


B lymphocytes PWM 


3.8 


^ung fibroblast IFN 
gamma 


0.0 


B lymphocytes CD40L 
and IL-4 


0.0 


Dermal fibroblast | 
CCD1070 rest 


0.0 


EOL-1 dbcAMP 


t t c 

11.5 


Dermal fibroblast 
CCD 1070 TNF alpha 


1 0 fx 
1 U.O 


EOL-1 dbcAMP 
PMA/ionomycin 


60.3 


Dermal fibroblast 
CCD1070 IL-1 beta 


U.U 


Dendritic cells none 


0.0 


Dermal fibroblast IFN 
gamma 




Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


o.o i 


Dendritic cells anti- 
CD^ 


A A 
U.O 


id\j colitis z 


7 9 


Monocytes rest 


0.0 


IBD Crohn's 


7.1 


Monocytes LPS 


0.0 


Colon 


100.0 


Macrophages rest 


1.4 


Lung 


27.7 


Macrophages LPS 


4.7 


Thymus 


0.0 


HUVEC none 


0.0 


Kidney 


0.0 


HUVEC starved 


! 0.0 







CNS_neurodegeneration_vl.O Summary: Ag2538 While no association between 
expression of the CG50281-01 gene and Alzheimer's disease is apparent in this panel, the profile 
here confirms expression of this gene in the brain. See Panel 1 .3D for discussion of potential 



utility of this gene in the brain. 

Panel 1.3D Summary: Ag2538 This gene encodes a Wnt 10b homolog, with low but 
significant expression in the brain in two experiments with the same probe and primer set. Wnt 
10b is downstream of sonic hedgehog in follicular development. Sonic hedgehog regulates hair 
growth and when expressed in follicles can induce new hair growth. Therefore, expression of this 
gene by gene therapy may have therapeutic utility in the treatment of hair loss. 

The wnt pathway has also been implicated in Alzheimer's disease. Agents that potentiate 
the signaling of this gene product may thus have utility in the treatment of neurodegenerative 
diseases such as Alzheimer's disease. 
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In addition, expression of this gene is extremely low in the cancer cell lines on this panel, 
suggesting that a decrease in expression correlates to cell proliferation. 

Panel 2D Summary: Ag2538 The expression of the CG50281-01 gene is significantly 
increased in bladder cancer compared to normal bladder samples. These data indicate that the 
expression of this gene might be associated with bladder cancer and may be used as a diagnostic 
marker of disease. Thus, therapeutic modulation of the gene product by antibodies, small molecule 
inhibitors and chimeric molecules might be of use in the treatment of bladder cancer. 

Panel 3D Summary : Ag2538 Expression of the CG50281-01 gene is limited to few cell 
lines on this panel including a lung cancer cell line and a cell line derived from squamous 
carcinoma of the tongue. Thus, expression of this gene could be used to differentiate these 
samples from other samples on this panel. 

Example 3. SNP analysis of NOVX clones 

SeqCallingTM Technology: cDNA was derived from various human samples 
representing multiple tissue types, normal and diseased states, physiological states, and 
developmental states from different donors. Samples were obtained as whole tissue, cell lines, 
primary cells or tissue cultured primary cells and cell lines. Cells and cell lines may have been 
treated with biological or chemical agents that regulate gene expression for example, growth 
factors, chemokines, steroids. The cDNA thus derived was then sequenced using CuraGen's 
proprietary SeqCalling technology. Sequence traces were evaluated manually and edited for 
corrections if appropriate. cDNA sequences from all samples were assembled with themselves and 
with public ESTs using bioinformatics programs to generate CuraGen's human SeqCalling 
database of SeqCalling assemblies. Each assembly contains one or more overlapping cDNA 
sequences derived from one or more human samples. Fragments and ESTs were included as 
components for an assembly when the extent of identity with another component of the assembly 
was at least 95% over 50 bp. Each assembly can represent a gene and/or its variants such as splice 
forms and/or single nucleotide polymorphisms (SNPs) and their combinations. 

Variant sequences are included in this application. A variant sequence can include a single 
nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a M cSNP" to 
denote that the nucleotide sequence containing the SNP originates as a cDNA. A SNP can arise in 
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several ways. For example, a SNP may be due to a substitution of one nucleotide for another at the 
polymorphic site. Such a substitution can be either a transition or a transversion. A SNP can also 
arise from a deletion of a nucleotide or an insertion of a nucleotide, relative to a reference allele. 
In this case, the polymorphic site is a site at which one allele bears a gap with respect to a 
particular nucleotide in another allele. SNPs occurring within genes may result in an alteration of 
the amino acid encoded by the gene at the position of the SNP. Intragenic SNPs may also be 
silent, however, in the case that a codon including a SNP encodes the same amino acid as a result 
of the redundancy of the genetic code. SNPs occurring outside the region of a gene, or in an intron 
within a gene, do not result in changes in any amino acid sequence of a protein but may result in 
altered regulation of the expression pattern for example, alteration in temporal expression, 
physiological response regulation, cell type expression regulation, intensity of expression, stability 
of transcribed message. 

Method of novel SNP Identification: SNPs are identified by analyzing sequence 
assemblies using CuraGen's proprietary SNPTool algorithm. SNPTool identifies variation in 
assemblies with the following criteria: SNPs are not analyzed within 10 base pairs on both ends of 
an alignment; Window size (number of bases in a view) is 10; The allowed number of mismatches 
in a window is 2; Minimum SNP base quality (PHRED score) is 23; Minimum number of changes 
to score an SNP is 2/assembly position. SNPTool analyzes the assembly and displays SNP 
positions, associated individual variant sequences in the assembly, the depth of the assembly at 
that given position, the putative assembly allele frequency, and the SNP sequence variation. 
Sequence traces are then selected and brought into view for manual validation. The consensus 
assembly sequence is imported into CuraTools along with variant sequence changes to identify 
potential amino acid changes resulting from the SNP sequence variation. Comprehensive SNP 
data analysis is then exported into the SNPCalling database. 

Method of novel SNP Confirmation: SNPs are confirmed employing a validated method 
know as Pyrosequencing (Pyrosequencing, Westborough, MA). Detailed protocols for 
Pyrosequencing can be found in: Alderborn et al Determination of Single Nucleotide 
Polymorphisms by Real-time Pyrophosphate DNA Sequencing. (2000). Genome Research, 10, 
Issue 8, August. 1249-1265. In brief, Pyrosequencing is a real time primer extension process of 
genotyping. This protocol takes double-stranded, biotinylated PCR products from genomic DNA 
samples and binds them to streptavidin beads. These beads are then denatured producing single 
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stranded bound DNA. SNPs are characterized utilizing a technique based on an indirect 
bioluminometric assay of pyrophosphate (PPi) that is released from each dNTP upon DNA chain 
elongation. Following Klenow polymerase-mediated base incorporation, PPi is released and used 
as a substrate, together with adenosine S'-phosphosulfate (APS), for ATP sulfurylase, which 
results in the formation of ATP. Subsequently, the ATP accomplishes the conversion of luciferin 
to its oxi-derivative by the action of luciferase. The ensuing light output becomes proportional to 
the number of added bases, up to about four bases. To allow processivity of the method dNTP 
excess is degraded by apyrase, which is also present in the starting reaction mixture, so that only 
dNTPs are added to the template during the sequencing. The process has been fully automated and 
adapted to a 96-well format, which allows rapid screening of large SNP panels. The DNA and 
protein sequences for the novel single nucleotide polymorphic variants are reported. Variants are 
reported individually but any combination of all or a select subset of variants are also included. In 
addition, the positions of the variant bases and the variant amino acid residues are underlined. 
Results 

Variants are reported individually but any combination of all or a select subset of variants 
are also included as contemplated NOVX embodiments of the invention. 
NOV1 



Table 21. cSNP and Coding Variants for NOV1 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13375592 


221 


A 


G 


Arg -> Gly at aa 72 


13373919 


299 


G 


C ! 


Ala -> Pro at aa 98 


13373884 


301 


T 


c 


silent 


13373885 


399 


C 


T 


Ser -> Leu at aa 131 


13375593 


428 


G 


A 


Gly -> Ser at aa 141 


13375594 


735 


C 


A 


Thr -> Asn at aa 243 


13375595 


867 


A 


G 


Asp -> Gly at aa 287 



NOV4 



Table 22. cSNP and Coding Variants for NOV4 
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Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13375361 


809 


G 


A 


Val -> He at aa 258 


13375360 


1062 


C 


T 


silent 


NOV7 




Table 23. cSNP and Coding Variants for NOV7 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13375931 


289 


A 


T 


Ser -> Cys at aa 8 7 


NOV9 


Table 24. cSNP and Coding Variants for NOV9 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376492 


298 


C 


G 


Asn -> Lys at aa 53 


13376491 


551 


C 


G 


His -> Asp at aa 138 


NOV11 


Table 25. cSNP and Coding Variants for NOV9 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376495 


864 


G 


A 


Gly -> Asp at aa 204 


13376494 


1051 


G 


A 


silent 


13376493 


1171 


C 


T 


silent 
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Table 26. cSNP and Coding Variants for NOV12a 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376475 


156 


C 


T 


silent 


13376474 


407 


T 


C 


lie -> Thr at aa 105 


13376473 


413 


A 


G 


Asn -> Ser at aa 107 


13376472 


549 


A 


G 


silent 


13376471 


841 


G 


A 


Val -> Met at aa 250 



NOV12b 

One or more consensus positions (Cons. Pos.) of the nucleotide sequence have been 
identified as SNPs. "Depth" represents the number of clones covering the region of the SNP. The 
Putative Allele Frequency (Putative Allele Freq.) is the fraction of all the clones containing the 
SNP. 



Table 27. cSNP and Coding Variants for NOV12b 


Cons . Pos . 


Depth 


Wild Type 


Variant 


Putative Allele Freq. 


964 


46 


T 


C 


0.065 


973 


46 


T 


A 


0.065 


NOV13 


Table 28. cSNP and Coding Variants for NOV13 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13376476 


461 


T 


C 


silent 



NOV15a 
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Table 29. cSNP and Coding Variants for NOV15a 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Ammo ACia i^nanyts 


13376483 


229 


T 


C 


Ser -> Pro at aa 2 7 


13376484 


265 


A 


G 


Lys -> Glu at aa 3 9 


13376485 


315 


G 


A 


silent 


13376486 


376 


A 


G 


Arg -> Gly at aa 76 


13376487 


465 


C 


T 


silent 


13374260 


808 


G 


A 


Ala -> Thr at aa 220 


13374259 


857 


A 


G 


Gin -> Arg at aa 236 


13374258 


958 


G 


A 


Gly -> Arg at aa 270 



NOV15d 

One or more consensus positions (Cons. Pos.) of the nucleotide sequence have been identified as 
SNPs as shown in Table 2. "Depth" represents the number of clones covering the region of the 
SNP. The Putative Allele Frequency (Putative Allele Freq.) is the fraction of all the clones 
containing the SNP. 



Table 30. cSNP and Coding Variants for NOV15d 


Cons . Pos . 


Depth 


Wild Type 


Variant 


Putative Allele Freq. 


494 


50 


G 


A 


0.040 


512 


49 


G 


T 


0 . 184 


569 


70 


A 


G 


0.043 


679 


113 


G 


A 


0.018 


682 


113 


G 


A 


0 . 018 


687 


114 


G 


A 


0.026 


731 


114 


A 


G 


0.018 


736 


114 


A 


G 


0.035 


751 


113 


C 


T 


0 . 018 


759 


114 


T 


C 


0.026 
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763 


114 


A 


G 


0.018 


792 


132 


A 


C 


0.030 


794 


132 


A 


T 


0.015 


800 


132 


A 


G 


0 . 015 


840 


169 


G * 


A 


0.012 


847 


16 9 


A 


G 


0.024 


856 


171 


T 


C 


0.064 


861 


171 


C 


T 


0.023 


1151 


55 


T 


A 


0.036 


1152 


55 


T 


C 


0.036 


1228 


80 


G 


T 


0.025 


1234 


81 


C 


T 


0 . 025 


1333 


87 


T 


C 


0.023 


1431 


91 


G 


A 


0.022 


1456 


90 


A 


G 


0.022 


1493 


89 


A 


G 


0.022 


1530 


71 


G 


A 


0 . 028 


1727 


120 


A 


G 


0 . 025 


1756 


78 


T 


C 


0.026 


1845 


67 


T 


C 


0.030 


1857 


67 


C 


T 


0.239 


1885 


59 


G 


A 


0.034 


7552 


19 


C 


T 


0.263 



NOV16 



Table 31. cSNP and Coding Variants for NOV16 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13375814 


267 


C 


T 


silent 
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13375816 


488 


A 


G 


Asn -> Ser at aa 153 


13375815 


690 


C 


A 


silent 


NOV19 


Table 32. cSNP and Coding Variants for NOV19 


Variant 


Base Position 
of cSNP 


Wild Type 


Variant 


Amino Acid Change 


13374210 


237 


G 


A 


Ser -> Asn at aa 36 


13374212 


3536 


A 


G 


Thr -> Ala at aa 1136 


13374213 


3567 


A 


G 


Gin -> Arg at aa 1146 



NOV20 

One or more consensus positions (Cons. Pos.) of the nucleotide sequence have been 
identified as SNPs as shown in Table 2. "Depth" represents the number of clones covering the 
region of the SNP. The Putative Allele Frequency (Putative Allele Freq.) is the fraction of all the 
clones containing the SNP. 



Table 33. cSNP and Coding Variants for NOV20 


Cons . Pos . 


Depth 


Wild Type 


Variant 


Putative Allele Freq. 


212 


8 


G 


A 


0.250 


311 


12 


A 


G 


0.250 


523 


9 


A 


G 


0 .222 


554 


8 


A 


G 


0.250 



OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been done 
by way of example for purposes of illustration only, and is not intended to be limiting with respect 
to the scope of the appended claims, which follow. In particular, it is contemplated by the 
inventors that various substitutions, alterations, and modifications may be made to the invention 
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without departing from the spirit and scope of the invention as defined by the claims. The choice 
of nucleic acid starting material, clone of interest, or library type is believed to be a matter of 
routine for a person of ordinary skill in the art with knowledge of the embodiments described 
herein. Other aspects, advantages, and modifications considered to be within the scope of the 
following claims. 
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WHAT IS CLAIMED IS: 

1 . An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS : 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60, 
wherein one or more amino acid residues in said variant differs from the 
amino acid sequence of said mature form, provided that said variant differs 
in no more than 15% of the amino acid residues from the amino acid 
sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60; and 

(d) a variant of an amino acid sequence selected from the group consisting of 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60 wherein one or more 
amino acid residues in said variant differs from the amino acid sequence of 
said mature form, provided that said variant differs in no more than 1 5% 
of amino acid residues from said amino acid sequence. 

2. The polypeptide of claim 1, wherein said polypeptide comprises the amino acid sequence 
of a naturally-occurring allelic variant of an amino acid sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60. 

3. The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single nucleotide 
from a nucleic acid sequence selected from the group consisting of SEQ ID NOS: 1,3,5, 
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7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 
55, 57, and 59. 

4. The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises a 
conservative amino acid substitution. 

5. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60, 
wherein one or more amino acid residues in said variant differs from the 
amino acid sequence of said mature form, provided that said variant differs 
in no more than 15% of the amino acid residues from the amino acid 
sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60; 

(d) a variant of an amino acid sequence selected from the group consisting of 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60, wherein one or more 
amino acid residues in said variant differs from the amino acid sequence of 
said mature form, provided that said variant differs in no more than 15% 
of amino acid residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide 
comprising an amino acid sequence chosen from the group consisting of 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, and 60, or a variant of said 
polypeptide, wherein one or more amino acid residues in said variant 
differs from the amino acid sequence of said mature form, provided that 




said variant differs in no more than 15% of amino acid residues from said 
amino acid sequence; and 
(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or 
(e). 

6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally-occurring allelic nucleic acid variant. 

7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 

8. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of SEQ 
ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47,49,51,53,55, 57, and 59. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a nucleotide sequence selected from the group consisting of SEQ ID NOS: 
1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43, 45, 47, 49, 51, 53, 55, 57, and 59; 

(b) a nucleotide sequence differing by one or more nucleotides from a 
nucleotide sequence selected from the group consisting of SEQ ID NOS: 
1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43, 45, 47, 49, 51, 53, 55, 57, and 59, provided that no more than 20% of 
the nucleotides differ from said nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 

under stringent conditions to a nucleotide sequence chosen from the group consisting of 
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SEQIDNOS: 1,3,5,7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 37, 39,41, 
43, 45, 47, 49, 51, 53, 55, 57, and 59, or a complement of said nucleotide sequence. 

1 1 . The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a first nucleotide sequence comprising a coding sequence differing by one 
or more nucleotide sequences from a coding sequence encoding said amino acid 
sequence, provided that no more than 20% of the nucleotides in the coding sequence in 
said first nucleotide sequence differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first 
polynucleotide; and 

(c) a nucleic acid fragment of (a) or (b). 

12. A vector comprising the nucleic acid molecule of claim 1 1 . 

13. The vector of claim 12, further comprising a promoter operably-linked to said nucleic 
acid molecule. 

14. A cell comprising the vector of claim 12. 

15. An antibody that immunospecifically-binds to the polypeptide of claim 1 . 

16. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

17. The antibody of claim 15, wherein the antibody is a humanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospecifically to 
the polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

1 9. A method for determining the presence or amount of the nucleic acid molecule of claim 5 
in a sample, the method comprising: 
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(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid 
molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic 
acid molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said sample. 

20. A method of identifying an agent that binds to a polypeptide of claim 1 , the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

21. A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1 , the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent; and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent 
modulates expression or activity of said polypeptide. 

22. A method for modulating the activity of the polypeptide of claim 1 , the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the activity 
of the polypeptide. 

23 . A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the 
polypeptide of claim 1 in an amount sufficient to treat or prevent said NOVX-associated 
disorder in said subject. 

24. The method of claim 23, wherein said subject is a human. 
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25. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the nucleic 
acid of claim 5 in an amount sufficient to treat or prevent said NOVX-associated disorder 
in said subject. 

26. The method of claim 25, wherein said subject is a human. 

27. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the antibody 
of claim 15 in an amount sufficient to treat or prevent said NOVX-associated disorder in 
said subject. 

28. The method of claim 27, wherein the subject is a human. 

29. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

30. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

31. A pharmaceutical composition comprising the antibody of claim 1 5 and a 
pharmaceutically-acceptable carrier. 

32. A kit comprising in one or more containers, the pharmaceutical composition of claim 29. 

33. A kit comprising in one or more containers, the pharmaceutical composition of claim 30. 

34. A kit comprising in one or more containers, the pharmaceutical composition of claim 31. 

35. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 
associated with a human disease, the disease selected from a NOVX-associated disorder, wherein 
said therapeutic is selected from the group consisting of a NOVX polypeptide, a NOVX nucleic 
acid, and a NOVX antibody. 

36. A method for screening for a modulator of activity or of latency or predisposition to a 
NOVX-associated disorder, said method comprising: 
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(a) administering a test compound to a test animal at increased risk for a 
NOVX-associated disorder, wherein said test animal recombinantly expresses the 
polypeptide of claim 1 ; 

(b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); 

(c) comparing the activity of said protein in said test animal with the activity of 
said polypeptide in a control animal not administered said polypeptide, wherein a change 
in the activity of said polypeptide in said test animal relative to said control animal 
indicates the test compound is a modulator of latency of or predisposition to a NOVX- 
associated disorder. 

37. The method of claim 36, wherein said test animal is a recombinant test animal that 
expresses a test protein transgene or expresses said transgene under the control of a promoter at 
an increased level relative to a wild-type test animal, and wherein said promoter is not the native 
gene promoter of said transgene. 

38. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the 
first mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to the 
amount of the polypeptide present in a control sample from a second mammalian subject 
known not to have, or not to be predisposed to, said disease, 

wherein an alteration in the expression level of the polypeptide in the first subject as compared to 
the control sample indicates the presence of or predisposition to said disease. 

39. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the method 
comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first 
mammalian subject; and 
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(b) comparing the amount of said nucleic acid in the sample of step (a) to the 
amount of the nucleic acid present in a control sample from a second mammalian subject 
known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to the control 

sample indicates the presence of or predisposition to the disease. 

40. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a polypeptide having an amino acid sequence at 
least 95% identical to a polypeptide comprising an amino acid sequence of at least one of SEQ 
ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 
50, 52, 54, 56, 58, and 60, or a biologically active fragment thereof. 

41. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 15 in an amount sufficient to alleviate the 
pathological state. 
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PROTEINS AND NUCLEIC ACIDS ENCODING SAME 



ABSTRACT 

Disclosed are polypeptides and nucleic acids encoding same. Also disclosed are vectors, 
host cells, antibodies and recombinant methods for producing the polypeptides and 
polynucleotides, as well as methods for using same. 
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